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The three cooling towers pictured ibove are a part of LIGHTY large 


Hudson cooler installations made | ig LTansmiission COMmpany 
installations involving HUDSON cooling atmospheric section 
and HUDSON Solo-aire units made in tht different st 


lexa lo New York 


Lhe tiie yr rformance. low operating cost mechanical excellence Tt 


iif from 


| 


ood tous tie 1¢ lation expe rie need by buyer ot Hud Onl eqquipime nt. 


make Hudson the f ivored up} lier when additional installations are 


considered, Over SEVENTY-FIVE PERCENT of Hudson cooling 


quipment now being manufactured will be installed for present users, 


Bulletins on HUDSON 4 U D . 0 A: 


TOP PERFORMANCE 


cooling equipment ENGINEERING CORPORATION 


mailed upon request. 
FAIRVIEW STATION ® HOUSTON, TEXAS 
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How to tune up a service station salesman 


Today, ii takes more than a snappy uniform to make a good service station 


salesman. He must know his business 
And knowing his business means a good working knowledge of automobile 
engines, fuels, lubricants, and ‘TBA items. This is the kind of 


knowledge that 
helps him do a better selling job. 


That’s why Ethyl developed the Product Sales Clinic 


a special servi 
station training program that fits right into your own training plans. It i meee 


designed to give your dealers and salespeople the down-to-earth facts they need 


Judging by results, it has proved to be one of Ethyl’s most valuable services \<earcenin| 


In the past year alone, we put on 612 request showings of the Product Sales 


Clinic. More than 50,000 service station salesmen attended. 


Continued on next page 





How to tune up a service station salesman 


Continued from preceding pag 


Since the program began, more than 150 oil companies have sent their dealers 
and marketing people to the Clinic to learn more about the products they sell 
very oil company that has scheduled the Product Sales Clinic is enthusiastic 
Here are two typical statements 

. comments from numerous people attending these (Ethyl) shows 

were conclusive proof that we can expect increased sales, not only 

of our gasoline and oil, but of our TBA items as well.” 

*... the program you put on was one of the finest 1 have ever seen, and 

Thope many more of our people may see this very same thing.” 
l’xperiences like this throughout the country make us feel that even your best 
salesmen can do a better job with the benefit of an occasional “tune-up.”’ Ask 
your Ethyl representative about scheduling the Product Sales Clinic in your 


territory 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


RESEARCH FARM SERVICE SAFETY SERVICE 


SALES HELPS ROAD TESTING GASOLINE TESTING 
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OTHER YOUNG ENGINEERED PRODUCTS 
FOR POWER GENERATING PLANTS 


Transformer 
Oil Coolers 


Heat Exchangers 


“OSH" Unit 
Oil Coolers 


Intercoolers 


Evaporative Coolers 
and Condensers 
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one (left) ond “VAD” Vertical Air 
Discharge Coolers and Condensers 
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for lube oil and jacket water cooling 


The Sterling Engine Company, Buffalo, N. Y., se- 
lects Young ‘“Mono-Weld” Radiators with sectional- 
type cores for dependable and economical cooling 
of lube oil and jacket water for a number of Diesel- 
generator units built for the Corps of Engineers, 
U. S. Army. These Young Radiators dissipate 
2,250,000 Btu’s per hr. for each of the 500-kw 
semi-portable Diesel generator sets. 

As illustrated, many Young Heat Transfer prod- 
ucts are serving in stationary, portable and stand-by 
power plants, in oil-field pipeline compressor and 
booster stations, etc. One-piece or sectional-type core 
Radiators are available in various sizes, dissipating 
from 70,000 to 3,250,000 Btu’s per hr. For details, 


see your Young Distributor or write direct. 


Heat Transfer Products Heating, Cooling, Air 


for Automotive and In- Conditioning Products 


dustrial Applications. CR hep GS roe 


for Home and Industry 


YOUNG RADIATOR COMPANY 


Dept 263 RACINE, WISCONSIN 
Factories at Racine, Wisconsin and Mattoon 
OIL FIELD DISTRIBUTORS 
TULSA: J. 8. Meek Company, 1341 §. Boston St., Rm. 109 
LOS ANGELES. Flournoy & Everett, inc., 5043 Santa Fe Ave 
MUSKEGON, Horold J. Young, 206 Montgomery Bidg 
Other Representatives in Principal Cities 


Hilinois 
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ATER RESISTANCE TO CORROSION 


AND 


A serzeu pioneered giant-sized cooling tower fans 
with Hartzite blades for the petroleum industry. The 
complete success with which they have operated over 
a period of years proves their dependability. 

Large Hartzell blades are made of Hartzite (rein 
forced plastic). Hartzite resists corrosion unusually 
well; it absorbs vibration and is not notch conscious; 
if its surface is damaged the exposed interior has the 
same corrosion and damage resistance. 

Hubs are many times stronger than required. 

All Hartzell cooling tower blades are adjustable 
pitch. You can change air-delivery to suit changed 
needs. All steel hubs are dynamically balanced and 
all blades are balanced against a master blade 

Those are some of the reasons why Hartzell cooling 
tower fans have “‘taken the petroleum industry by 
storm."’ More and more, specifications are written 
simply: ‘Hartzell fan.’’ There is no equivalent. 

Mail the coupon below for complete information, 
or write for our Cooling Tower Bulletin 1501 


HANICAL DAMAGE... 


with the 


HARTZELL 


COOLING TOWER 


HARTZEUL 


Name 
Company 
Street & Number 
City & State 
if student, check here for special information [] 
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PIQUA, OHIO 


PROPELLER-TYPE FANS * BLOWERS 
ROOF VENTILATORS @© UNIT HEATERS 


ENGINEERING OFFICES IN PRINCIPAL CITIES 
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Electric Power for Refineries Back of the Wulff Process 


Its generation and distribution, by The story behind the story of this important 
R. F. Lawrence and H. B. Thacker petrochemical process, by Frank Breese 


How to Design Piping First Complete Udex "B-T-X" Plant 384 


kes nitration- » products at Cosden’ 
Applying a method of slope deflection lt ma es nitration grade products at Cosden’s 
‘ aoa Big Spring, Texas, plant, by D. P. Thornton Jr. 

to thermal stress analysis of piping, 


by Alfred Picardi 
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Refining in Mexico ae P 
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pannel Octane from Houdniforuning 


WHEN YOU DECIDE ON HOUDRIFORMING ARE GUARANTEED 
YOU KNOW WHAT YOUR YIELDS WILL BE 


theyne guonnuleed 


@ There is no equal to the combination of 
idvantages offered by the Houdry Catalytic ear Teneeee We OO 

NE BEING ENGINEERED 
Reforming Process 

You are assured maximum yields of ben 
zene, toluene, xylenes; or maximum yields of 
high octane motor fuel or aviation base stock 
Kither with complete flexibility 

With Houdriforming you gain longer cat 
alyst life, plus restoration of catalyst activity 
by regeneration in place! 

Whether your plans 


for expansion or renew 











al of plant processing 
facilities are imme 
diate or future, it will 


pay you to investigate 
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PROCESS CORPORATION 
1528 WALNUT STREET, PHILADELPHIA 2, PA 
International Licensors: World Commerce Corporation, S.A 


PIONEER in CATALYTIC PROCESSES 
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Patent 


National Petroleum News 

The weekly oil marketing magazine, covering 
news, prices, transportation, storage, merchan- 
dising 
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Publishers Page 


We Join the McGraw-Hill Family 


E editors of PETROLEUM PROCESSING feel that our readers have 

much to gain from the acquisition by the McGraw-Hill Pub- 
lishing Co., effective April 1, of the publications and services of War- 
ren C. Platt, which includes this journal. 


The Platt 
McGraw-Hill 


Publications will 
company. 


become a petroleum unit of the 
Mr. Platt continues as publisher of PE- 


TROLEUM PROCESSING and it will be edited by its present staff. The 
editorial policies will hold to the present standard, of bringing to men 
engaged in petroleum processing operations reports and articles on 
the timely technological and other developments that will be helpful 


to them in their work. 


In addition, our becoming a part of the largest publisher of tech- 
nical and business journals in the world provides the means for us 
to call on the experience and background of the large trained staff 
of McGraw-Hill, to further improve the news, articles and features 
which PETROLEUM PROCESSING will carry. New specialized information 
sources will be available to us, together with the services of corps 
of artists, illustrators, chart makers and others skilled in the tech- 
niques of industrial journai publishing. 

Both publishing firms have long years of experience back of 
them in their respective fields. James H. McGraw, Sr. started busi- 
ness paper publishing in 1889, with a magazine in the street rail- 
way field. Publications of McGraw-Hill now cover business and in- 
dustry and many scientific fields. Many of our readers are already 
well acquainted with one or more of the company’s journals but few 
of them know, we will venture, that the affiliated McGraw-Hill Book 
Co., Inc. is the largest publisher of technical books in the world. 

The experience of Warren C. Platt in the business paper pub- 


lishing field likewise goes back many years 


to 1909 when he started 


Naticnal Petroleum News. There was not much in the way of refining 
news then but what developed was reported in its pages. Along in 
1915 your editor started to make trips for NPN, visiting the ‘“‘tea- 
kettle” refineries in the Mid-Continent fields to report what was 
going on there. By the early days of World War II, the volume of 
technical material concerning refining had so increased that it was 
published as a separate section of NPN. PETROLEUM PROCESSING was 
launched in 1946 and there is no need to tell most of our readers of 


its growth. 


Our contacts thus far with the editorial heads of the McGraw 


Hill Publishing Co. have demonstrated a mutual purpose 


to con- 


tinue to improve PETROLEUM PROCESSING in its helpfulness to its 
readers. Thus its editors take pride in the announcement of the new 


ownership. 


Other Platt Petroleum Publications 


Piatt's Oilgram News 

A daily independent oil-news reporting ser 
vice issued from New York, Cleveland and 
Houston 


Piatt's Oilgram Prices 

A daily independent oil-price reporting ser 
vice issued from New York, Cleveland and 
Houston 





INVERTED BUCKET 
STEAM TRAPS 


DUAL GRAVITY TRAPS 


for Every Petroleum Industry Use 
MANY companies have standardized on 
Armstrong for every trapping application 
because: 


1. Stocks of parts and “spares” are simplified. 


2. There is an Armstrong Factory Representa- 
tive nearby to give prompt, helpful service. 


a Armstrong traps are noted for dependability 
AIR -RELIEF and are unconditionally guaranteed to give 
TRAPS COMPLETE SATISFACTION. 


Now is a good time to order the traps you need. 
Write for CATALOG H. GAS TRAPS 


ARMSTRONG MACHINE WORKS 


826 Maple St., Three Rivers, Michigan 
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What's Happening... 


Refinery Expansion 


More lube oil facilities are needed, according to 
Deputy Petroleum Administrator for Defense J. Ed 
Warren. Recent survey by PAD indicates that 182,- 
000 b/d capacity expected by beginning of °54 will 
be only 4,000 b/d above capacity at beginning of ‘52. 
Expansion goal set up in 1951 called for 28,000 b/d 
capacity expansion. Existing capacity will be more 
than sufficient to meet both domestic and export 
demands under present conditions, Warren said, but 
would not be enough in all-out war. 


Formal expansion goals for ‘54 and °55 prob- 
ably will not be set by PAD, in view of easing of 
materials controls now and likely total termination by 
June 30. PAD official has pointed out that such ex- 
pansion programs can be made effective only under 
Defense Production Act with its authority for ma- 
terials allocations among various users and rapid tax 
amortization program. PAD will probably, however, 
continue its studies on industry needs and recommend 
certain rates of expansion. 


-. Imperial Oil Ltd. has completed engineering 
design for a new lube plant at its Edmonton, Alberta, 
refinery. Preliminary cost estimates are in excess 
of $10 million, with the plant to have an annual 
capacity of 750,000 bbl. of lubricants. Facilities will 
include solvent extraction, solvent dewaxing, finish- 
ing and packaging units. Construction is expected 
to be under way in early ‘54, with a completion 
target of mid-'55. The refinery itself was first built 
in 1948 and now has a capacity of 22,600 b/d. 


Esso Standard Oil Co. has awarded contract 
for engineering and construction of 60,000 b/d three- 
stage crude distillation unit at its Bayway, N. J. 
refinery to M. W. Kellogg Co. (What's Happening, 
Feb. '53, p. 151). Unit is similar to two now under 
construction by Kellogg at Esso'’s Baton Rouge, La., 
refinery. Engineering is underway and erection will 
commence in early summer. 


Maleo Refineries has acquired substantial por 
tion of stock (with option on balance) of New Mexico 
Asphalt & Refining Co., and may boost capacity of 
latter’s refinery at Artesia, N. Mex. from 8,000 to 
10,000 b/d. Malco presently has its own 2,500 b/d 
refinery at Roswell, N. Mex. 


Imperial Oil Ltd. has started a $6-million pro- 
gram for building three new service facilities at its 
Sarnia, Ontario refinery--a quality control labora 
tory, mechanized packaging and shipping plant, and 
centralized machine shops. The new control labora- 
tory will be a 2-story building with 30,000 sq. ft. 
of working space; site clearing has begun and com- 
pletion is expected by early ‘54. The new packag- 
ing and shipping plant will have 60,000 sq. ft. of 
space, and the new mechanical shop 61,360 sq. ft. 


Information on these pages is obtained through the nation-wide news coverage service of PLATT’S OILLGRAM 
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North Star Oil Ltd. plans to expand and mod- 
ernize its 4,200 b/d refinery at St. Boniface, Manitoba. 
Initial project will be a catalytic cracking unit, at 
an estimated cost of $5-6 million. 


Petrochemicals 


Vosco Industrial Chemical Products Ltd., a new 
firm, has started operations in the first plant in 
Canada to produce synthetic detergents, outside Mon 
treal, Quebec. Detergents include alkyl-aryl, laury], 
high alcohol and fatty condensate types, the basic 
raw materials being dodecylbenzene and lauryl al- 
cohol from the U.S. A new continuous sulfonation 
process developed by O. V. Vrany, president of Vosco 
is being utilized 


Ethylene oxide and ethylene glycol are the 
products of a new process developed by Shell De- 
velopment Co. and now being made available in the 
U.S. through the Lummus Co. The process employs 
direct oxidation of ethylene for the manufacture of 
ethylene oxide, and hydration of the oxide to pro- 
duce ethylene glycol. It is the result of work started 
several years ago by Shell, and is now ready to be 
employed on a commercial scale. 


. Continental Oil Co. has purchased plant and fa- 
cilities of Bryton Chemical Co., Trainer, Pa., marking 
further step in expansion of Continental in the pe- 
trochemicals field in providing new line of chemical 
products and help meet demand for synthetic oil- 
soluble sulfonates. Products will continue to be mar- 
keted under Bryton name and management person- 
nel will be unchanged. 


Morton-Withers Chemical Co. is expanding its 
wriginal petroleum sulfonates pilot plant at Greens- 
boro, N. C. to bring it up to commercial-scale op- 
erations—-with an anticipated output of 20 million 
Ibs. annually. On new sulfonates plant projected for 
Gulf Coast (What’s Happening, Apr. ‘52, p. 408) con- 
struction is expected to be started this year. 


Lubrizol Corp. will build a new plant near Niag- 
ara Falls, Ontario to produce a full line of motor oil 
and gear lubricant additives for Canadian refiners. 
Plant site, 17 acres, has been acquired, and comple 
tion is expected by the end of '53. Operation will be 
handled by a subsidiary—-Lubrizol of Canada, Ltd. 


Sale of government's synthetic rubber plants 
is one step closer, with submitting of disposal plan 
to President and Congress by Reconstruction Finance 
Corp. Facilities include 29 plants for manufacture 
of rubber and its components, with total annual 
capacity of $60,000 tons of GR-S and 90,000 tons of 
3utyl rubber. Proposed plan provides for public 
notice inviting “indications of interest” for purchase 
of facilities. At end of specified period, agency desig 
nated by Congress would negotiate with bidders. 


. Greater use of Butyl rubber in tire carcasses 
and treads is forecast by Reconstruction Finance 
Corp. Butyl thus far has been used primarily for 
inner tubes, but is already being used in tubeless 
tires. Because it is cheapest of synthetics, there is 
likely to be widespread use of it, RFC thinks. 
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What's Happening 





Nonyl phenol is now being produced by Jeffer- 
son Chemical Co. in a new process unit just put 
into operation at its Pt. Neches, Texas plant. The 
chemical is finding increasing use as an intermediate 
in the manufacture of non-ionic surface active agents, 
rubber chemicals and lubricating oil additives, and as 
a starting material in the preparation of certain resins 
and plasticizers 


Diamond Alkali Co. announced Feb. 13 that it 
had taken, a 60-day option either to purchase the 
stock of Belle Alkali Co., Belle, W. Va., or to acquire 
the right to use the Belle process for the chlorination 
of methane. Belle presently employs the process in 
its plant for the manufacture of methyl chloride, 
methylene chloride and chloroform. 


. Shell Petroleum Co., Ltd. has completed its new 
petrochemical plant at Berre, France, with a capaci- 
ty of 7500 tons annually of acetone and mixed sol- 
vents. Raw material is propylene from refinery 
gas of Shell's nearby refinery. 


Phillips Chemical Co. is expanding capacity of 
its natural gas-to-ammonium sulfate facilities at 
Houston from 750 tons/day to 1000 tons/day. Com- 
pletion is expected by Dec. '53. 


Markets, Prices 


. Government price controls ended Feb. 13 on all 
petroleum products except No. 2 heating oil, and Cali- 
fornia and Pennsylvania crude oil prices rose sub- 
sequently. Gasoline prices were hiked from 0.4 to 
0.8c per gal. by some marketers in New York state 
and New England. On the other hand, declines in 
prices generally were the order of the day in the 
Midwest and Mid-Continent, with distillates, heavy 
fuel, natural gasoline, and some lubricating oils 
quoted lower. No. 6 fuel at New York harbor was 
off 10c per bbl. to $1.90, although majority of sup- 
pliers continued to quote $2.00 for tank car and 
barge lots. 


. On the West Coast, Standard of California an 
nounced increases in its postings for crude ranging 
from 10c per bbl. for low gravities up to 50c for 
35 gravity and above. Simultaneously, the company 
boosted its prices for gasoline 1.6c per gal., distillates 
1.8c, and heavy fuel 10¢ per bbl. in its Pacific Coast 
marketing area. Standard’s move was followed on 
the West Coast by all principal crude buyers and 
marketers of refined products. 


In Pennsylvania, Joseph Seep Purchasing agency 
of South Penn Oil Co. increased its posted prices for 
Penna.-Grade crudes 15c per bbl. New prices for oil 
in the Bradford-Allegany district is $4.40. Unlike 
California, prices for refined products in Western 
Pennsylvania failed to increase following the boost 
in crude 


. On the East Coast, Socony-Vacuum Oil Co. re- 
ported increases averaging 0.5c per gal. in its whole- 
sale prices for gasoline at points in New York and 
New England. Company said that during the two 
years of control it had spent “large sums to raise 
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quality,” adding that operating costs during the in 
terim also had risen substantially. 


... In the Midwest, on the other hand, price de 
clines were widespread. A comparison of low re- 
ported quotations at the beginning and end of Febru- 
ary showed that range oil in the Chicago district 
was off from 10.9c to 10.75c, No. 2 fuel from 9.9c to 
9.875; and No. 6 from 5.7c to 5.45¢ per gal. For 
Group 3 basis tank car shipments, refiners’ quotations 
fell from 8.75c to 8.5¢ for kerosine, from 7.625c to 
7.25¢c for No. 2 fuel, and from $0.90 to $0.85 per 
bbl. for No. 6. Grade 26-70 natural gasoline was off 
in the same period, “about a month ahead of sched 
ule,” from 6.375¢ to 5.5¢c, Group 3. 


Industrial Mobilization 


. Status of materials controls for petroleum in- 
dustry was still in doubt at end of month. Decon- 
trol of “civilian” materials after June 30 was an- 
nounced Feb. 23, with plan to continue materials 
controls beyond that deadline to assure completion 
of military build-up if Congress passes necessary 
legislation. But no indication has been given as to 
what materials or industrial activities would be con- 
sidered essential for completion of military build- 
up, although presumably they would include alkylate 
and avgas operations. 


... Military demands for avgas will not level off 
until 1957-58, according to Col. Douglas Brown of 
Armed Services Petroleum Purchasing Agency. Al- 
though military is turning to jet planes to great ex- 
tent, it still is ordering large numbers of propeller 
craft, including transports and air tankers for re 
fueling jets, he said. 


. » « Relaxed jet fuel specs may be in the making. 
Navy has indicated it will be ready soon to get the 
oil industry’s viewpoints of revised specifications, in 
response to industry protest in past that current 
specs are too stringent. Coordinating body probably 
will ke National Petroleum Assn. Navy also is un- 
derstood to be giving serious consideration to possi- 
bility of utilizing selected cracked Diesel oils, rather 
than insisting on straight run product. 


. PAD’s staff is being cut, and as of April 1 will 
total only 189 employes compared to 338 a year ago. 
Reduction includes abolishment of Gas Planning Di 
vision, effective Feb. 27. No other immediate re- 
ductions are planned, however, according to PAD J 
Ed Warren. 


Miscellany 


. . Octaue rating requirements for regular-grade 
“R” gasoline for shipment in Great Lakes Pipe Line 
are increased one-half number to 83.5 beginning Mar. 
13, with maximum lead content allowed remaining at 
2 cc. Recent proposal to boost “R” grade one full 
number to 84 octane (reported in Feb. What's Hap- 
pening) was suspended. 
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CLASS I, GROUPS C & B.D, 2 


...the Compact 


signal alarm unit ideal for 
flow line and graphic panels 


Panel section 
shows flow 
line and 
graphic vessel 
Monolarm ine 
stallation. 


. 








/, 





- 


, Instantaneous connect 


A single narrow bezel and 
button fits into a flow or 
graphic line diagram with- 
out interrupting the con- 
tinuity of the design story. 


. Occupies minimum back-of- 


panel mounting space, 


Lighting indications in two 
or three colors on one bezel. 


Relamping is quick and easy 
from the front of the panel. 


and 
disconnect of the power sup- 
ply cable to Monolarm is 
provided by an interlocking 
switch rec eptac le and plug. 


6. 


Maximum safety is afforded 
by interlocking the plug 
with the hermetically sealed 
switch, making it impossible 
to insert or withdraw plug 
under load. When the polar- 
ized plug #& inserted into the 
receptacle and the plug shell 
is turned clockwise, it turns 
the switch to the “On” posi- 
tion and vice-versa. 


. Hermetically sealed plug- 


relays instantly removable 
if replacement is necessary. 


. Time delay circuit availeble 


to counteract turbulence 
and vibration when ab- 
normal condition is reached. 


eH rite for Sales Data Sheet #21253— 52 





of R&S MONOLARM | 





Matching pilot 
light with 
Monolarm for 
continuity of 
panel appear- 
ance, 


Monorare is the reliable, modern signal 
alarm unit designed for modern panelboards! Wher- 
ever instrumentation space 1s at a premium wherever 
flow lines and graphic vessels must tell their visual proe- 
essing story without interference from bulky signal 
alarms — this exclusive R & S development takes over 
with minimum space on front and back of panels. 

Monolarm instant against any 
abnormality oce urring in @ processing operation at any 
time 


offers warning 
and safeguards against expensive losses of pro- 
duction and materials. Should any 
the normal light ceases to shine 
flashes rapidly on and off. . 
if used, 
be made 
alarm light then ass 
dition is 


abnormality occur, 

. the alarm light 
. also an external howler, 
is sounded, Acknowledgment by the operator 
the “set . the 


a steady state con- 


must by 


switch. . 
until the 
. then Monolarm automatically 
resumes its normal indication. 
Several highly suecess 


already completed. Monolarm 


turning re 
umes 


remedied . . 


hundred 


ful 


now 


installations 


are 


is available 


on your orde r. 
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An excellent example of Graver's skill in fabricating pressure 
vessels is this 10° x 32’ desalting tank for use in a new refinery 


hing unit now under construction. The tank was built for an operating 
Som id pressure of 300 psi. 


IN PRESSURE VESSELS 


The steady growth of the petroleum, petro-chemical and chemical industries 
has greatly increased the demand for specialized equipment, particularly new types 
of pressure vessels. 


Graver’s production facilities and skilled craftsmanship have provided the answer 
to pressure vessel problems for many years. Every Graver-built pressure vessel is 
fabricated in accordance with the ASME Code for unfired pressure vessels, the 
API-ASME Code as adapted to the special requirements of the petroleum industry, 
to the even more stringent requirements set by customers. Complete X-raying, 
stress relieving and equipment for rigid inspection are additional features which 
assure that every fabrication will measure up to the requirements expected of it. 


Whether fabricated in steels, clads or alloys, every pressure vessel bearing the Graver 
nameplate bears the symbol o: quality. 


GRAVER TANK & MFG. CO.|NC. 
EAST CHICAGO, INDIANA 


NEW YORK + CHICAGO «+ PHILADELPHIA + DETROIT-~ WASHINGTON 
CINCINNATI « CATASAUQUA, PA. « HOUSTON «+ SAND SPRINGS, OKLA. 








GRAVER| 
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Synthetic Liquid Fuel Industry Still 
Unlikely for a Good Many Years 


HE need for a synthetic liquid fuel industry in 

this country is still in the distant future. . . Pro- 
posals by the Bureau of Mines for the manufacture 
of synthetic gasoline from coal and oil shale are 
definitely uneconomical under present conditions. 

These facts, indicating the most likely trends in 
petroleum processing in the future, represent a sum- 
mary of the conclusions reached by the nation’s top 
oil industry authorities. They are from the final re- 
port by the National Petroleum Council’s Committee 
on Synthetic Liquid Fuels Production Costs, released 
late last month.''’ Conclusions on costs via the vari- 
ous proposed routes are shown in the detailed sum- 
mary in Table 1. They are: 

Gasoline made from oil shale would cost the whole- 
sale purchaser 14.7c/gal at the refining point. If 
made from coal by the Mines Bureau's Fischer- 
Tropsch process, it would be 29.4c/gal. And from 
proposed hydrogenation processes it would be at least 
36.3c/gal. 


There is some likelihood of further reducing the 


cost by continued research in oil shale and the 
Fischer-Tropsch coal method. But coal hydrogena- 
tion requires drastic improvements in existing meth- 
ods, and such developments are not foreseen at this 
time. The possibilities of commercial operations in 
il shale warrants continued attention by the pe- 
troleum industry, the NPC group stated. 

NPC undertook the $500,000 study of the Bureau's 
design and cost data at the request of the Secretary 
of the Interior about 2!) years ago. The Bureau's 
Office of Synthetic Liquid Fuels has had appropri- 
ited for its development program over $74,000,000 
since 1944. Much of this money has been spent on 
huge demonstration plants. 

The Costs Committee of NPC pointed out that 
when the need does arise for synthetic gasoline, 


entirely new techniques, now unknown, may be avail- 
able. Such methods can be developed from well de- 
signed pilot plants at a fraction of the cost of the 
big, expensive experimental units. W.C.U. 
(1) ‘‘Final Report of the National Petroleum Council's Committee on 

$ thetic Liquid Fuels Production Costs Feb. 26, 1953 Chair 

nar W. 8. &. Rodger The Texas Co. Available from NPC, 601 


Commonwealtt Bidg 1625 K Street N.W Washington 6 m. | 
relephone, EXecutive 3-5167 


More Gas Turbine Locomotives May 
Mean Bigger Residual Oil Market 


RR AILROAD men, locomotive builders, and the oil 
industry are watching with interest the increased 
use of gas turbine locomotives by Union Pacific Rail- 
road. About three years ago UP put its first gas 
turbine job into service. A few weeks ago, UP or- 
dered 25 more from General Electric at a total cost 
of $14 million. Six have already been delivered and 
are in freight runs. The balance are set for com- 
pletion this year and next." 

Westinghouse has a model of somewhat different 
design (two turbines driving two generators where 
GE's has one big turbine running two generators) 
that has been tried out on a number of Midwest rail- 
roads. Test results have been released recently on 
two years operation on six roads, competing against 
diesels in freight and passenger service. 

Advantages of the gas turbine are claimed as con- 
spicuous in comparison to the diesel. The model GE 
is delivering to UP develops 4500 hp., equivalent to 
two units of a diesel electric. 

More fuel is used in the turbine than in the diesel 

but it’s residual, so the ultimate fuel cost comes to 
about half that of a diesel. Also, virtually no lubri- 
cating oil is used—and that’s an item making up 5% 
of a diesel’s operating bill. 

On the other hand, fuel supply poses a big “if?” 
makers and users agree. Residual oil is cheap and 
plentiful—but only near the source. Union Pacific 





TABLE 1—Summary of Synthetic Liquid Fuels Production Costs 


Fischer-Tropsch 


single 
Miant 
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Residual Fuel 
Liquid Chemicals 
Total Liquid Products 
roducts 
Tons/CD 
Gas (160 BTU/CF 
Thousand Standard Cu 
Ammonia: Tons/CD 
Sulfur: Tons/CD 
Manpower 


T 


irs per daily barre ‘ 
Cost of Gasoline with 6% Return on 
Investment after Income Tax 
Cents per gallon 


Coal Hydrogenation 


Modernized 4 onventional (ill Shale 
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Tomorrow 





has no supply problem. In fact, most western roads 
would not. In the east, railroads would have to com- 
pete for a limited supply of residual, for which the 
steel industry has been a good and stable buyer. 
Bugs in the fuel problem may soon be licked though. 
Engine builders are working toward designs that can 
burn a wider range of residual fuels; and petroleum 
companies are working toward additives to make 
more fuels adaptable for the gas turbine. 

Neither GE nor Westinghouse have given out de- 
tails as to costs of maintenance; both say the en- 
gines must put more time in on regular runs before 
repair costs can be crystallized. 

In the further future some authorities believe the 
eventual shift will be to powdered coal as the fuel. 
Coal is still the cheapest and most plentiful fuel 
railroads could use. 

No matter what fuel, oil people are keeping their 
eyes on this newest development in the “iron horse” 
and its potential effects on petroleum market trends. 

W.C.U. 


il) New Contender fjae Turbines 


p 41 


Business Week Jan 10, 1953 


Atomic Power Plant Plans Almost 
Assume Speed of Chain Reactions 


"THINGS move fast in atomic energy. Four months 

ago, experts in the field believed atomic power 
plants were in the relatively near future—five 
years hence.'') Last month, even the most optimistic 
were surprised. Detroit Edison Co. said it may be 
ready to build such a plant within a year.'?! 

The company is teamed with Dow Chemical Co. as 
one of five groups named by the Atomic Energy Com 
mission to study this problem. The others are Mon- 
santo Chemical Co. and Union Electric Co. of St. 
Louis; Pacific Gas & Electric Co. and Bechtel Corp. ; 
Pioneer Service & Engineering Co. and Foster Wheel- 
er Corp.; Commonwealth Edison Co, and Public Serv- 
ice Co. of Northern Illinois. They've each developed 
their own ideas, but the Detroit team is the first 
to say they're willing to start plant construction, 

The unit would be built in metropolitan Detroit 
and feed power into existing electric lines. Company 
thinks the plant output will be competitive with 
power from other fuels. Design is planned for com- 
pletion this year. Then the construction can start. 
The 1946 Atomic Energy Act forbids private con- 
struction or ownership of a nuclear reactor, but Con- 
gress is expected to relax some of these controls this 
year 

As of now, the reactor would be used to produce 
steum, which in turn will run a conventional turbine. 
Technical problems still thwart scientists’ hope that 
electric power will eventually be made directly, side 
stepping the expensive steam generation and tur- 
bine operations. 

There seems little likelihood of the competitive spir- 
it forcing one of the other AEC-chosen teams to 
build an atomic power plant any faster than Detroit 
Edison plans to. But it ought to be a good bet that 
the same spirit will bring out more such plans for 
earlier construction. W.C.U. 

lower May Soon Become a Factor in Refinery Planning 
1 Pro IN¢ October, 1952, pp. 1371-2 


mn Power for industry may be closer than you think 
Rusiness Weel Jar 17, 1953, p 64 


Engineer Talking Mofor Fuel 
Economy Is a Lone Voice 


T THE present time it seems the American public 

is not greatly concerned with gasoline econ- 
omy ... the avid desire of the European motorist 
for fuel economy seems to be lacking in his American 
counterpart,” states a report recently prepared by 
three engineers of the Research Department of Ford 
Motor Co.'') The current advertising of the large 
automobile manufacturers certainly does not bring 
forth anything to challenge their statement. Air 
conditioning, power steering, luxurious riding, ad- 
vanced styling, intriguing names for new models have 
the spotlight, with little or nothing on gallons to 
the mile, or design features that achieve fuel econ- 
omy. 

However, the Ford technologists take the position 
that it is prudent to re-examine periodically the 
factors involving gasoline economy and to re-evaluate 
their relative improvement, for “the public demand 
can change with startling abruptness, prompted by 
economic or military restrictions.” 

Their studies were intended to show how economi- 
cally our present engines can burn gasoline and to 
show some applications of fuel economy that the 
operator has to watch for. “It is intended to show 
a few points where the operator and engineer can 
still improve the present engine and secure fuel 
economy.” The position is taken that radical changes 
will not come into effect, such as a small engine, or 
low axle ratios, and that our requirements that au- 
tomobiles must accommodate six passengers in com- 
fort rules against the small European type light car 

“Therefore, we must do everything possible to im- 
prove and squeeze the economy at all engine operat- 
ing conditions,” they state. ‘The most efficient en- 
gine we can produce will have the optimum compres- 
sion ratio, as well as spark advance and fuel flow 
for greatest economy.” 

In order to investigate the driver's responsibility 
in fuel economy, a special fuel distance meter was 
developed in the Ford studies, in which the alternate 
filling and emptying of a bellows metered the fuel, 
while a fifth wheel measured the distance traveled 
Through the use of this instrument, revealing data 
was developed as to the effect on gasoline mileage 
of the use of the choke, method of acceleration, the 
technique of the driver when approaching a light or 
point where it was known the car must come to a 
stop, pressure at which tires are held, and others 
Their conclusion is that there is no one ‘‘gimmick”’ for 
achieving sensational fuel economy. Important sav- 
ings can come about, however, with present engines 
through the attention of the automotive engineer and 
the car operator to many small details 

It is sound procedure for both oil and automotive 
companies to study how gasoline economy can be in- 
creased with the cars on the road, in the event an 
emergency calls for motor fuel rationing. Although 
the rationing of World War II was in part a means 
for conserving rubber, it is likely that another period 
of gasoline rationing will be solely for the purpose 
of conserving motor fuel V.B.G 
1) Gasolir Milena, wod, Bad ar eret by H. S. White 
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ISLAND REFINING CORPORATION 


OLIS - INDIANA 


July 14, 1952 


Mr Fred C. Koch 
Koch Engineering Co., Inc. 
321 West Douglas 
Wichita 2, Kansas 


Dear Fred:- 


We have 4 very intere sting vacuum tower installavion using two (2) 


vacuum towers 1p series with one (1) set of jets. 


Our original yacuum tower was too small for the amount of crude 
run, and the space available was too small for a larger tower. 
Also, the shutdown time would have been costly; hence. the two 
towers in series 


About 51* weeks ago, we took out our old condensing decks 1n the 
top of this tower and installed four (4) of your Kaskade decks. The 
pressure drop through the old decks was about 40 millimeters, 
whereas the pressure drop through your four (4) decks, 45 nearly 


es we can measure it, 1s about |, 2 millimeter 


For cleaning up the stock, We have one (1) nipple deck and a mist 
extractor. We have 4 spray arrangement above the mist extractor 
to furnish some reflux to clean up the stock, but find this unneces- 
sary- There 1s enough oil knocked out by the mist extractor to 
furnish the necessary reflux to give 4° a nice, clean gas oil. We 
have 4 total pressur€ drop through the tower of nine (9) millimeters. 
Most of this 15 through the nipple deck. In the winter, when we have 
colder water, it will enable us, of course, to geta higher vacuum on 
top of the tower, and we will be able to reduce our pitch to anything 


we want 

To be able to take overhead 1, 800 barrels per day through 4 7*-6" 

vacuum tower with 4 negligible pressure drop through the < onden- 

sing decks, certainly speaks well for your Kaskade decks. 
Sincerely, 


fs L. E. Winkler 


CC:- Mr. Harry Litwin 
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FENDERS 
PISTON RISES PREVENT 
NEARLY ALL TENSION 
tome lel. IN SEAL 
MINIMUM OF 
WASTE SPACE 


ae i cans 
COMPLETELY BE BUILT 

: a ANY SIZE 
VENTILATED ba 


Sl) ; ; j A= SHELL 

CLEARANCES , ' 4= iS GAS-TIGHT 
SIMPLIFY ; - : ; F UP TO SEAL 

OPERATION { : CONNECTION 

















GAS-TIGHT 
FRICTIONLESS 
SEAL 
NOT AFFECTED 
BY WEATHER 


PISTON RESTS The only gasholder with a 100% dry 


ON BOTTOM seal (no water, no tar, no grease) 
LESS THAN 


’% OF 1% ped eliminates operating costs and 
to) Mall tell tie} CONTAMINATION 


OF GAS weather-worries for more than 50 
users of chemical process and indus- 


trial gases. Write for new bulletin. 


by General American 


CONVERSION EASY— 
OFTEN ADDS CAPACITY 
Your old gasholder can be con- 


verted to a Wiggins type with all 
the Wiggins advantages. 





WIGGINS 
VAPOR SEALS 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South La Salle Street Chicago 90, Illinois 


OFFICES IN peInciPAl CITIES 
in Canada: Toronto lronW orks, Ltd., Toronto. Ontario 
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op SHORT 
.. HAUL... 


THERE'S A SANTOLUBE 
OIL ADDITIVE TO IMPROVE 
EVERY KIND OF ENGINE PERFORMANCE 


Truck engines that pull heavy loads and run for 
long periods of time at high temperature. . . 





Passenger car engines that pull light loads and 
run for short periods at low temperature . . . 


For both these extremes of operation-—as well 
as the full range in between Monsanto makes 
a complete line of Santolube oil additives. They 
can be added to numerous base stocks and be 
custom-fitted to the kind of oil you produce. 
More important, these additives will help your 
oil fight corrosion, inhibit oxidation, keep engines 
clean, reduce engine wear. 


Here are a few of the kinds of additives made 
by Monsanto: 


Pour point depressants Corrosion inhibitor for distillate fuels 
Motor oil inhibitors Sludge inhibitor for domestic oil fuels 
Viscosity index improver Cutting oil additive 

Gear lubricant additives Inhibitor detergent combinations 
Motor oi! detergents for premium and heavy duty service 


Write for more information to MONSANTO 
CHEMICAL COMPANY, Organic Chemicals 
Division, 800 North Twelfth Blvd., St. Louis 1, 
Missouri. Santolube: Reg. U.S. Pat. Off. 


SANTOLUBE 








MONSANTO 


‘CHEMICALS ~ PLASTICS 


, 


f , 4 


SERVING INDUSTRY...WHICH SERVES MANKIND 
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TANKS PREPARED FOR ALCOHOL 
STORAGE BY CHEMICAL CLEANING 


Dowell Service removed all traces of oil 


after mechanical cleaning method failed 


—_ 
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Can you imagine cleaning out oil storage tanks so well 
that they could be used to store a product such as 
alcohol, which is so easily discolored by oil and grease? 


Dowell Service did the job in about 10 hours pel tanh 
with this result: the tanks were comple tely free from oil 
and grease. Dowell furnished all trained personnel, 
chemical solvents, high pressure jets, 


pump trucks 
and controls. 


Phat’s exactly what Dowell did for a customer who 
wanted to convert three 350,000 gallon tanks from oil 
to alcohol storage. lank cleaning, including removal of paint from external 
surfaces, is just one of hundreds of applications for 
Previous attempts to clean the tanks by sand blasting Dowell Service using chemicals for maintenance 
had not been satisfactory. And there was particular cleaning. For complete information and estimates 
difficulty in cleaning behind the overlapping plates of the 
one riveted tank 


on 
cleaning of your equipment, call the nearest 
Dowell office, or write directly to Tulsa, Dept PK 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers + Condensers + Heat Exchangers Cooling Systems 
Pipe Lines : Piping Systems Gas ashers Process Towers A Service Subsidiary of 
Process Equipment + Evaporators «+ Filter Beds + Tanks 


. : THE DOW CHEMICAL COMPANY 
Chemical Services for Oil, Gas and Water Wells 
DOWELL INCORPORATED «+ TULSA 1, OKLAHOMA 
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Almost half a million years 


of heat exchanger service! 


Multiply the number of installed G-R Twin G-Fin 
Sections by a conservative estimate for average 
length of service and that’s the figure you get... 
almost half a million total years of service! 


Some Twin G-Fin Sections have been in continu- 
ous use for more than 20 years. And no matter 
what the length of service or type of heat transfer 
duty, here is the uniform report of users. . . 
effective, durable, troublefree, economical. 


Twin G-Fin Sections can be used for a 
greater variety of services than any other 


design of heat transfer apparatus . . . that’s one of 
their many advantages. Their installations include 
almost every type of heating, cooling, condensing, 
and heat exchange, and with many different liq- 
uids, gases and vapors. 


Investigate the possibilities in your own plant for 
these time-proven standard interchangeable 
heat exchangers with the famous G-Fin ele- 
ments. Write for bulletin, and ask about 
their applications to your heat transfer 
needs. 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


a] 22 Twin G-Fin Section 


HEAT TRANSFER APPARATUS 





Dramatic radar tower of 
the S. S. United States. 
The ship was designed 
by Gibbs & Cox, Inc., 
built by Newport News 
Shipbuilding and 
Drydock Co., and is 
operated by 

U. S. Lines, Inc. 


GREFCO complete refractories service and 


S S UNI ED STATES quality products which flow constantly 
2 . i from 66 mines and modern manufacturing 
Whatever the furnace, whatever the 

1 equipment—from the smallest heater to 

BRICK s Pumping her power aboard! the giant modern catalytic cracking units 


Latent power, in the form of fuel. And the you will find products of General Re- 


plants, here and overseas. 


fuel oil that drives this magnificent grey- fractories Company being used. Products 


hound of the seas would not exist but which are constantly being improved by 


for brick research in the world’s largest and best 


equipped laboratory. Products which are 


do > » er . » ff . 
Petroleum engineers responsible for the uniform in quality and which are manu- 


continued and efficient operation ol equip- factured under the closest supervision and 


ment and furnaces in the great refineries controls. Products which assure maximum 


of the world have come to depend on the service 





Where service conditions indicate the 
use of high duty fireclay brick, well known 
and proven brands such as WYNN, ACME, 
BercH Creek, Ottve HILtt, SALINA and 
RANGER are available in standard and 
special sizes. If service calls for super duly 
fireclay brick, the quality brands of Hiac 
and SUPFRAC are available. For the really 
tough conditions there are the several 
brands of high alumina brick, GREFCO 
SILLIMANITE brick and CArBeX. silicon 


curbide 


The selection of the proper mortar ts of 
vital importance for maximum service of 
brick linings. Here again Grerco has 
available just the correct type for each 


service condition. Such well known brands 
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as BRIKLOK A, BRIKLOK B, KROMEBOND, 


SILLIMANITE, C-32, EVERHARD 


ror the monolithic areas, the oil indus 


try has come to depend on GREECO Cast 
ables. Proven brands such as BrRIK-CAST, 
HIGH STRENGTH BRIK-CAST, SUPER BRIK 
Cast, Brik-Castr 3000, Lirecasr, Litt 
CAST SO, BAsicRETE and BasicretE 3100 
Equally well known are the plastics 


BRIKRAM and SUPER BRIKRAM 


GREFCO’S staff of service research en- 
gineers are at your command to help solve 
your refractory problems. No obligation, 
of course. You can rely on their advice 
and counsel. Truly, Gritco offers a com 


pl le refractories service 


GENERAL 
REFRACTORIES 
COMPANY 


PHILADELPHIA 
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OF HARD-TO-HANDLE FLUIDS 


CRANE Packless 
Diaphragm Valves 


Ow Val | e in SCREWED ENDS, UNLINED Sizes '2 to 2 in. 


Brass, Cast lron, Aluminum, or 18-8 Mo body and 
disc. Furnished with neoprene, Buna N, and nat- 


os ” 
Ne W Materials ural rubber diaphragm and disc insert. 
ecavemammns FLANGED ENDS, UNLINED Sizes 1 to 6 in. 
Cast Iron, Aluminum, or 18-8 Mo body and disc. 


WORKING PRESSURES —up to 150 pounds. Water, air, Furnished with neoprene, Buna N, and natural 
oll, or gas, 180 F. maximum temperature, depending on rubber diaphragm and disc insert. 


valve size end materiats. FLANGED ENDS, LINED Sizes 1 fo 6 in. 


’ . é ; y Cast Iron body only. Lined with neoprene or 
You asked for it—and now Crane gives you this outstanding hard natural rubber. Disc coated with neoprene 


Diaphragm Valve in a new wide choice of body, disc insert, or soft natural rubber. 

and diaphragm materials—in unlined or lined patterns. Other body and disc materials, as well as lin- 

Whichever is specified, Crane design gives you important ings, available on special order. Also sliding 
: : : . eae stem valves for automatic operators of all types. 

advantages including—long diaphragm life ... positive shut- 

off in case of diaphragm failure...less resistance to flow 

with minimum pressure drop... easy operation . . . simpli- 

fied maintenance at lowest upkeep cost. 





Full specification data is in your new Crane 53 Catalog— 
or ask your Crane Representative. 


CRANE VALVES %&% mn 


BUYER 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES © FITTINGS © PIPE * PLUMBING * HEATING 
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Engine Wear Again 


You 
following « 


nterested in the 
omments which 
Automo 


may be 
were 
mber of our 
Staff 


made by a me 
tive Laboratory 

“The article ‘Friction—Main Causs 
of Engine Wear’ covers quite well the 
original paper by Kune, McArthur 
and Moody of Standard Oil Develop- 
ment Co.; however, the first para- 
graph s‘ates in part, as follows: ‘On 
the other hand, the amount of work 
already done on wear has 
led to the development of crankcase 
oils for effectively reducing this typ« 
of engine wear.’ 

“This statement appears to be in 
conflict with statements by Kunc, 
McArthur and Moody, who point out 
in their paper that 
problem in 
service. The lack of 
is not attributed by them to be re 
lated to a function of the lubricant 
However, the presented in 
the paper to support the theory that 
corrosive wear is not a field prob- 
warrants considerable scrutiny 
The condition used in the laboratory 
operating an engine at 60° F. 
severe, and undoubtedly the 
condition of comprecsion rings 
brought about by such a condition 
after conciderable run- 
higher 


corrosive 


corrosive wear 
field 


corrosive wear 


is not a average 


evidence 


lem 


is very 
etched 


would persist 
ning under 
eration 


temperature op 


If less severe « 
tion 
130° F 
might 


ondition of opera 
chosen, such as 129 or 

where wear 
take place, the then 
can be asked as to whether the typ 
pattern of wear 
would remain evident long pe- 
riods of operation under conditions 
friction 


were 
some corrosive 

question 
i¢ al 


COrTTos!VéE ring 


after 


wear.” 
= = 

Vice Pre 
Associated Oil Co 
Division 


of abrasive and 


Hyck 
iden’ 
Tide Water 
Western 
San Francicco, Calif 


e Reader Hyde 
based on the Kune 
paper which appeared m 
PROCESSING, in the 1952 
1263-1266. Readers who are 
interested in this problem are urged 
also the article, “Role of Cor- 
rosion in Engine Wear,” by J. C. Gen- 
and H. R. Jackson, Atlantic Re- 
fining Co., which appeared in_ th 
November, 1952, issre, pp. 1620-1622, 
latter paper was 
need no longer be a 


refers to the article 

McArthur, Moody 
PETROLEUM 
Se pte mber 
issue, pp 


to see 


teSS€ 


Conclusion of the 
that 


major 


“corrosion 


factor in engine wear since it 


can be very markedly reduced through 
the proper selection of oil and/or by 
controlling jacket temperatures.” 


Editors 
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Engineers know that the effective drainage 
of condensate from steam lines is a matter of 


trap capacity. How 


much condensate can a 


steam trap of a given size drain in a specific 


time? The more it 
efhcient the trap. 


can drain 


the 


more 


Many tests over a period of years prove that Clark Duo-Step Steam Traps, 
using the patented double fulcrum principle, can drain twice the condensate 


of ordinary traps. 


So why not give Clark Duo-Step Traps a trial on your steam lines and discover 
for yourself their money-saving features. Phone, write or wire for information. 


CLARK “701"-D (DUO- 
STEP) TRAP. A forged 
steel trap for pressures 
up to 500 P.S.1. and tem 
peratures of 750°F 
Equipped with “double 
Duo-Step 
and 


drainage 
Leverage Venting, 
Clark-loy seats and discs 


Pipe sizes ‘9 or % 


"YY" SELF-CLEANING 
STRAINERS. Remove dirt, 
scale and grit from 
steam, fluid and gas lines 


Sizes ‘2 to 3” IP.S 


buO-sTEP 
STEAM TRAPS 


OPEN BUCKET 
STEAM TRAPS 


a 


FLOAT 
TRAPS 


PRESSURE 
REGULATORS 


(To obtain more data on advertised products seer 


SERIES “80"-D (DUO- 
STEP) TRAPS. Cast semi- 
steel construction for 
pressures upto 250 P.S.1 
and temperatures to 
450 F 


Duo-Step Leverage and 


Equipped with 


Venting, Clark-loy seats 
discs 
from '2" to 2 


and Pipe sizes 


SERIES "60" INVERTED 
BUCKET TRAP. Choice of 
horizontal or vertical 
inlet or outlet. For pres- 
sures up to 150 P.S.I. 
Clark-loy’’ guided dis¢ 
and seat 


HOME OF DUO-STEP 


— 


MANUFACTURING COMPANY 


1830 EAST 38th STREET 
CLEVELAND 14, OHIO 


Distributors and Representatives in all major cities 


padqe 


124) 
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McMurrey Refining aoe Tyler, Texas, installed G-E mechanical-drive turbines 


throughout their plant to 





elp assure continuous capacity output of 5000 bbls. per day. 


G-E Turbines Save Maintenance, 


G-E turbines and motors are paired at McMurrey Refinery to 
utilize large steam supply efficiently. When process steam demands 
decrease, surplus steam is economically diverted to turbine drives. 
These Type DP turbines range from 8 hp to 41 hp. 


+ 


Shown here is part of a row of ten General Electric Type DP 
turbine drives and motors, ranging from 9 hp to 48 hp. The 
many interchangeable parts on these turbines make stocking 
of spare parts an economical matter. 





Maintenance personnel at the refinery have found this General others at the refinery, easy to maintain. This 47-hp turbine 
Electric Type DP mechanical-drive turbine, like the many at McMurrey Refinery drives a_ boiler-feed water pump. 


nventory Costs at McMurrey Refinery 


Installed to improve steam balance, G-E standard turbines, 
with many interchangeable parts, also cut inventory costs. 


The McMurrey Refinery, Tyler, Texas installed Gen- 


eral Electric mechanical-drive turbines to help regulate 
steam balance. Since process steam demands range 
from 30% to 70% of available supply, surplus steam 
is economically diverted to turbine drives. 


Time soon proved the many other advaniages of 


G-E turbine drives which were especially designed 
for the petroleum industry. Mr. Dave Hood, Mechan- 
ical Maintenance Foreman at the refinery, states, “With 
these turbines on the line now for over a year, we're 
happy to report that they are extremely easy and 
economical to maintain, requiring very littie of our 
time for maintenance.” 


Mr. Hood also said, “Since we have quite a few 
different sizes and ratings of turbines here, we're 
particularly pleased with the great number of inter- 
changeable parts on these turbines. It certainly cuts 
down our inventory problem.” Interchangeability 
of a great majority of the replaceable parts (regard- 
less of hp rating) is a big feature with G-E standard 
turbine drives, which are paired with motors through- 
out the refinery to help assure uninterrupted service. 

Cal! in your G-E sales-engineer or write for bulletin 
GEA-4955A, “A New Standard in Mechanical-drive 
Turbines.” Section 252-58, General Electric Com- 
pany, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 





In 


Large 


Refineries 


and Small... 


JOHNSTON PUMPS ARE 
JOBS HANDLING VOLATILE FLUID 


Here's a Johnston, installed in a large 
Southern California refinery, where it is 
used as a high-octane gasoline transfer 
pump. This unit, which has the pumping 
element enclosed in a sealed steel barrel, 
takes suction sufficiently above the pump 
bowls to give the required net positive suc- 
tion head. The discharge is at the same level 
as the suction. Such a unit offers many ad- 
vantages 


1. The supply vessel can be located wher- 
ever convenient and the pump bow! is 
then set low enough for proper submer- 
gence. 


2. Driver and piping connections are at the 


JONNSTON 


VERTICAL PUMPS 


(To obtain more 


data on advertised products see 


surface, eliminating dry sumps which are 
costly to build and expensive to main- 
tain. 


3. Nothing to lubricate but driver bearings. 


4. Vertical design needs only “3 as much 
valuable floor space. 


5. Due to diffuser type construction, this 
unit has higher efficiencies than conven- 
tional centrifugal pumps at high heads. 

This is another typical example of 
the ability of Johnston equipment to handle 
all types of pumping jobs. Why not let our 
trained engineering staff consult with you 
on the best solution to YOUR particular 
problem? 


JOHNSTON 


DOING 
S 


Send today for y« 
new bulletin 
atile Fluids,” 


TOUGH 


ur free copy of the 
Vertical Pumps for Vol- 
Ask for Bulletin B-33 


PUMP COMPANY 


3272 EAST FOOTHILL BLVD., PASADENA 8, CALIFORNIA 
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From barren beach to busy refinery | Lummus urites a big 
engineering & construction 


story at DUNKIRK 


« ne PF —— 
a 


\ a 3 





ne The same site today—occupied by the 
: j modern refinery of Société Générale des 
Here—at Dunkirk, Huiles de Pétrole, un Anglo-lranian Oil 
France, once stood Co., Ltd. affiliate. The Lummus Company 
© petroleum refin- designed, engineered and built nearly 
ery. History tells al! processing units. Correlation of effort 
the rest. Under a enabled Lummus’ New York and Paris 
rain of bombs in offices to odhere to strict time schedules 
the dark days of every step of the woy. Lummus design in 
1940, o busy plant the lube oil section of the refinery pro- 
was reduced to vided such modern features as: a central- 
rubble. ized heat source for the entire lube oil 
plant; one common control room for three 
major process units; a unique fividized 
clay addition and metering system—all 
adding up to lower investment and oper- 
ating costs, simplified operation and 

maintenance. 


SGHP Dunkirk produces about 40,000 B/D 
of petroleum products ranging from bottled 
9@3 to pitch, including gasolines, solvents, fuel 
oils, lube oils, waxes and asphalts. This 
Lummus-designed-and- built Combination 
Atmospheric and Vacuum Distillation Unit 
processes about 80% of the refinery’s intake 
of crude, producing 12 “cuts” ranging from 
LPG to asphalt. 


“Lummus at Dunkirk latest in our 


Dunkirk is another example of the efficient assembly 


~ aa — pa aay + ‘ 
popu'ar series of brochures tells a 
and use by Lummus of its world-wide facilities 
complete word-and-picture story of 
and experience. Have you discussed your petroleum, SGHP's new refinery. May we send you 
a personal copy * There's no obligation 
petrochemical or chemical expansion program 
just drop us a line at Room 359, 
{ 


with us? It may be profitable for you to do so 
385 Madison Avenue, New York 17 


7 THE LUMMUS COMPANY 
385 MADISON AVENUE, NEW YORK 17, WN. Y. 


HOUSTON * CHICAGO + LONDON + PARIS © CARACAS 


Kei, NG ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 


\ 
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for. .. WIDER USES 
SIMPLE INSTALLATION 


EASY MAINTENANCE 


ae new Taylor Transaire* Differential Pressure 
Transmitter is the answer to the problem of clos« 

coupled fluid flow measurement, liquid level or any 
other installation requiring differential pressure measure 

ment and transmission. It 1s a force-balance transmitter, 
lesigned to convert differential pressure into an equiva 
lent 3 to 15 psi output. It can be used to measure flow of 
liquid, steam or gas, liquid level or specific gravity. This 
Fransmitter has a 1500 psi pressure rating and ts available 
in two ranges, 20 200" and 80 8OO’’ of water 


/ nexpensive and Simple to Install 


1. Simplified piping because it can be close-coupled to 
orifice tlanges 
No Leveling mercuryless dry meter 
Side, top or bottom bracket mounting available 
with 2’ pipe stand 


No seal pots required—Negligible displacement be- 
cause of force-balance construction 


Light weighe for easy handling; weighs only 23 Ibs 


Vent screws for simple, solid filling 


Economical— Easy to Maintain 


Self draining or venting—no periodic manual vent- 
ing or draining 

Mercurvless flexible but tough Ietlon coated glass 
fabric diaphragm 

Over-range to full body rating with no permanent 
damage 

Purges, if required, can be installed to keep body 
swept clean 

Simple range change by sliding pivot—screw driver 
trim. 


Accurate 
Relay valve for linearity, minimum hysteresis, fast 
speed of response 
Pressure cflect 0.2% 100 ps: 
Temperature effect 1.0% / 100°F 
Self draining and venting. No errors build up during 
operation 


Hydraulic damping assures—stable air output even 
on vibrating pipe lines. 


(To obtain more data on advertised products see 


f ‘Taylor Instruments 4 





q 
4 
3 


Rugged and Dependable 


Body forged steel or types 430 and 316 Stainless 
Stecl. Working pressure rating, 1500 psi 
Weather-proof housing built for tough service and 
outdoor mounting. Case ts self-purging 
Force-balance construction— negligible motion 
minimum possible wear 


Process scaling bellows 3 ply type 316 stainless steel 


Adaptable 


21. 100% suppression-——continuousl y adjustable from 0 
to 100%. Ideal for liquid level applications 

22. Ten-to-one rangeabilitv in each of 2 forms 
a. 20-200" water, b. 80-800’' water 


23. Side, top or bottom bracket mounting availabl« 


Find out more about this latest addition to Tavlor’s 
three-part Transer* System. Ask vour Taylor Field En 
gineer, or write tor Bulletin No. 98226. Taylor Instrument 
Companies, Rochester, N. Y., and Toronto, Canada. 


Instruments for indicating, recording and controlling 
temperature, pressure, flow, 


liquid level, 
speed, density, load and humidity 





MEAN 


ACCURACY FIRST 


IN HOME AND INDUSTRY 
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Where highest efliciency must he 


in smallest space 


crowded 


CONSIDER 
WOLVERINE TRUFIN« 
the integral finned tube 
that wil] Withs 
temperature 
range 


tand vibra 
changes, 
of Sizes, 


tion and extreme 
Available in wide 


fin “Pacings and heights, 


eG U & PAT. OFF 
REG 


466 
€. 22 
TENTED PROCESS FR 

APA 


}. 
Process avai 
Spun End 

; d the Wolverine n, Ontario. 
pm. penser the Unifin Tube Co., Londo 

able in Canada 


ION 
WOLVERINE TUBE DiVIS 


INC 
of CALUMET & —— Exclusively 
RENN ARN rs of Tubing Ex saiiaiaiaiia tie 
Manufacture sida . DETROIT 9, eee 
t AVEN mer ae 
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ee ey Principal Cilies 
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Meet these 


“Partners in Progress” 
for laboratory, pilot plants, and production 


REFRACTORY SHAPES OF NORTON FUSED STABILIZED 
ZIRCONIA have made possible high temperature operations 
previously unattainable in the processing of hydrocarbons in 
the chemical industry. Processing temperatures have been 
lifted as high as 4700°F. No other refractory has so desirable 
chemical and electrical, and insulating properties. Write for 
Bulletin 1409 


POROUS PLATES AND TUBES made of Norton ALUNDUM* 
fired to at least 2300°F are unaffected by acid and slightly 
alkaline conditions normally encounters d The y combine uni- 
form permeability with great strength. Write for Bulletin 140 


> 
v 


: ty Ke < 


my. 

 Y ; 
Si 

B 6 e 

~ 


— 


CATALYST SUPPORTS are available in a variety of special 
refractory materials, structures, shapes and sizes. This 
variety meets the requirements of modern chemical process- 
ing. These supports lead to greater yu ld at lower cost. Write 
direct for Bulletin Cs-2. 


LABORATORY WARE is made of highly refractory Norton 
ALUNDUM mixtures which contain at least 85°, fused 
alumina (up to 99°) in special mixtures). It is not attacked 
by any organic solvent. Carried in stock by most laboratory 
supply houses. Write for Bulletin 793. 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 





Investigate! Industrial lab- 
oratories and pilot plants produce 
improved work at lowered costs 
with these Norton items. Norton's 
pioneering work and up-to-the 
minute knowledge of controlling the 
cheraical and pliysical variables of 
special refractories is at your dis 
posal, Contact your nearby Norton 
representative or write direct. 
Norton Company, 262 New Bond 
Street, Worcester 6, Mass. 








WNORTONK 





Special REFRACTORIES 


Making better products to make other products better 


NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 





(To obtam more data on advertised products see 
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HERE’S WHY ORBIT VALVES ARE 
ESPECIALLY SUITED FOR LPG SERVICE 








Figure LP201-3 
2-in. Size 


ORBIT Forged Steel LPG VALVES 


yor 
oper’ 
rom taneler 
: a oi aN te) 
4”, ASA Ratings beginning at 150 Ib., to and 9) cose? F 
\ te) e costy* 


are available in sizes: 1”, 144", 2”, 2%”, 3” and 


including 2500 Ib. With Flanged and Screw Ends. 

Maximum Rated Working Temperature of these 

valves is 250° Fahrenheit. 

ORBIT Forged Stecl VALVES are carried in stock © There is only 
by many supply stores. one O R 5 | T 


~ ORBIT VALVE COMPANY 


P. O. BOX 699 TULSA, OKLA. 
BRANCHES 


HOUSTON, TEXAS CASPER, WYOMING ODESSA, TEXAS 
407 Velasco 1740 East Yellowstone 402 West County Rood 
Servicing the Gulf Coast Serving the Rocky Mountain States and Cenada (Serving West Texas 





LEADING 
REFINERS 
RELY ON 


TO INCREASE 
REFINING 
EFFICIENCY 


by ' ; Petreco Electric Desalting 

y 4 eliminates salts, solids, and 
D E S$ A L T | fh G ws ‘ ; other impurities with such a high 
‘ene. t degree of efficiency that salt diffi- 


culties are eliminated — enabling 
refiners to run more crude. 








Petreco Electric Distillate Treating 


“Wy See ; takes the guesswork out of 
D i $ T { L L A T E ; . distillate treating. It is applicable 
to acid, alkali or doctor treating 


T 4 © A T | id G | : all distillate stocks. It permits 


continuous, automatically con- 


trolled treating with minimum 
equipment, handling and attention. 








Where caustic is added to crude 
prior to distillation, ash-forming 
. materials resulting from such 
caustic are often present in 
’ ‘ fuel stocks. Petreco Electric 
DESA PON | F | CATION ~~ , Desaponification removes about 
859% of such ash-forming 
constituents, enabling fuel stock to 
be marketed or used as 
a cracking charge. 








for complete information, call or write iP je i | 


PETROLITE CORPORATION 


PETRECO DIVISION ELECTRIC PETROLEUM PROCESSING 
3202 Sevth Wayside Drive, Houston 1, Texes CRUDE OILS: REMOVAL OF SALTS. SOLIDS. OTHER IMPURITIES; DEHYDRATING 
1390 E. Burnett Street, Long Beach 6, California 


DISTILLATES: ACID TREATING; CAUSTIC TREATING; DOCTOR TREATING 


FUEL OILS: DESAPONIFICATION, ASH REMOVAL 
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MTT STS AAA 


Corvel 


WELCOMES...and SOLVES 
tough industrial cooling problems 


When Colonial Alloys Company of Philadelphia decided to anodize aluminum 


products by the new and different Electrodizing Conservation or ““EC”’ 


| Bee 


process, it faced the problem of maintaining proper temperature of the 
electrolytic bath solution. 


To meet this essential requirement, Colonial Alloys chose a Servel 25-ton 
Water Chiller. Not only does this single Servel Air Conditioning unit main- 
tain constant, controlled solution temperature, but it also provides office air 
conditioning, chilled water for experimental work, and cold drinking water. 

Colonial Alloys reports that the new ‘‘EC”’ process, in which Servel 


equipment plays such a leading part, has increased aluminum anodizing 
production as much as five times, while cutting costs as much as 99°! 


This is one of many examples of how Servel Air Conditioning equipment 
benefits industry. Chances are, your problem can be solved in an equally 
satisfactory manner. Because Servel Air Conditioning uses heat to produce 


cold, operating economy is outstanding. It operates on gas, oil, steam or 
waste heat 


whichever is the most economical fuel in your area. There are 
no moving parts to wear or cause vibration. And every Servel unit carries 
a complete five-year warranty. 
The 25-ton Water Chiller used in the Servel * * * 
installation at Colonial Alloys Company Servel manufactures the world’s finest air conditioning equipment to fit all air 
conditioning needs—residential, industrial, commercial—all-year or 


cooling 
alone. For complete information, clip and mail the coupon today. 


SERVEL, INC., DEPT. PP-3, Evansville 20, Indiana 


I want to know more about 


industrial uses of Servel Air 
Conditioning 


Nome 


Title 
the name to watch for great advances in— 


AIR CONDITIONING Y REFRIGERATION 


Company Nome 


Address 


State 


eco SS Se Ce eer 4 
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N almost every country in the world and 
if every state in the union where you find 
petroleum refining youll find MeKee engi- 
neering. Every year sees an increase in the 
number and size of projects designed and con- 
structed by MehKee ... new names added to 
the list of countries in’ which MeKee has 


executed contracts. 


The reason for this steady growth lies in the 
excellence of MeKee engineering. the sound- 


ness of NieKee construction and the close coor. 


dination of these functions with expeditious 


purchasing services. That's why oil men from 
all over the world come to MeKee again and 


again for engineering that means assured results. 





ENGINEERING, PURCHASING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 








Arthur G. McKee & Company « Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
Offices: New York « Tulsa, Oklahoma e Union, New Jersey ¢ Washington, D. C. 
British representatives of Metals Division: Head, Wrightson & Company, Ltd. 
Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 1,Ont. 





24 ACRES 


... With TOP QUALITY 


VALVES, FITTINGS & 
and FLANGES | 


Air View of 
Henry Vogt Machine Co. 


rg’ 
l his 24 acre Vogt plant supplies the 
most comprehensive line of top quality 
drop forged steel piping materials 


anywhere available to industry. ‘That’s 


why they're the choice of leading 
refineries, power plants, chemical 
plants, etc., the world around! 
/ OUR COMPLETE LINE INCLUDES 
Flanged, Screwed and Socket Weld End 
. Globe, Gate and Check Valves ¢ Ells, Tees 
and Crosses * Couplings © Bushings 
Plugs © Unions © Flanges and Flange 
Unions * Welding Heads 


HENRY VOGT MACHINE CO. LOUISVILLE 10, KY. 


Branch Offices: New York, Philadelphia, Chicago, Cleveland, 
St. Louis, Dallas, Charleston, W. Va. 
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| SME eT 


INSULATION 


| 





keeping process and steam lines operating at lowest cost 


Refinery men demand quality insulation for pro¢ 
essing operations. It's needed to keep fluids at 
constant temperatures. Helps cut fuel waste. 


save fuel. Carey's complete line of high and low 
temperature insulations includes blocks. blankets, 
pipe wrapping and jackets, cements and new Super 
Light S5% magnesia in precision-sized blocks and 
O.D.” pipe coverings that are easy and 
economical to apply. 


Since 1929, Carey insulation nas been in continuous nesting 
service at the Port Arthur, Texas plant of the Gull 
Oil Corporation. Over the years, it has proven itself 


equal to the punishing strains of vibration and rapid Whether your proble m is one of insulating “straight 


Industrial 
Sales Engineer can show you why Carey insulation 
is best for the 


expansion and contraction of equipment encounte red runs” o1 compli ated shapes a Carey 
in refinery operations while guarding against 


heat loss, holding the line on costs! job. He'll gladly furnish you with 


complete technical and application data. No obli 
In your plant, you'll find dozens of applications 


gation to you. Telephone, wire or write our nearest 
where a Carey insulation material can conserve heat, 


office today. 


Write Today 
for Your FREE Copy 


of “Industrial Insulation.” 
Tells all about Carey 
insulations, and how to 
select and use them. A 
copy is yours for the asking. 


Another Carey product—-Carey- 
stone Corrugated Asbestos- 
Cement Roofing and Siding 

protects Gulf Oil Corporation's 


“Worm's eye” view of live cnd 
exhaust steam lines insulated 
with Carey materials. Besides 


Carey insulation materials have 
weathered 23 years of con- 
tinuous service on the fraction- 





warehouse at Port Arthur, Texas. 
This meterial is absolutely im- 
pervious to corrosion, rust, rot, 
decay; never requires painting 
or preservative treatment; 
virtually maintenance-free! 


the usual hazards of expansion, 
contraction and vibration, this 
Carey installation stands up un- 
der the extremely hot, humid 
weather of the Gulf area. 


ating tower and vapor lines of 
these atmospheric and vacuum 
stills at Gulf Oil Corporation's 
Port Arthur, Texas plant. 


Industrial Insulations « Careystone Corrugated Roofing 
and Siding + Built-up Roofing + Careyduct + Asphalt 
Plank «+ Asphalt Paints and Ceatings «+ Industrial 
Flooring +« Other Famous Products for industry Since 1873 


The Philip Carey Mfg. Company, Lockland, Cincinnati 15, Ohio « in Canada: The Philip Carey Co., Ltd., 277 Duke St., Montreal 3, P.Q 


-_—— 


*DEPT. PE-3 


POETS 5 
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Pontoon Roof 
with a Horton Seal 


\ Horton Pontoon Floating Roof with a Horton Seal 
provides positive protection for petroleum produ ts against 
borlimy, filling and eriply ing, and standing storage evapora 
tion losses. The entire bottom of a Horton Pontoon Roof 
is normally in contact with the liquid in the tank. There is 
NO alreVvapor space hetween the hiequnied and the roof 

Closing the space between the deck of the Horton 
Pontoon Roof and the shell of the tank ts the Horton Seal 


Vertical flexures every 2 


2 inches allow the sealing ring to 
‘ xpand and contract enough to conform to the inside of 
the tank shell Pantagraph hangers that support the sealing 
ring apply a gentle, even, outward pressure at all times 

the sealing ring will ride over, vet conform to any irregulart 
ties in the tank shell with ease. A gas tight, weather proof 


flexible fabric closes the spuice between the lop of the seal 


ing ring and deck of the floating roof to « omplete the seal 


The Horton Seal is so effective that the sealing ring can 
extend above the top of the tank shell and still maimtain 
contact between its lower portion and the tank shell 
kven in this extreme position it oflers protection against 


y aporation losses 


Further information or quotations on Tlorton Floating 
Roofs and the Horton Seal may be obtained by writing 


uur nearest othee. There is no obligation on your part 
r 


lo; L35000-bbL tank with Horton Pontoon Roof 


Above: Cutaway view showing operation of Ute Horton Sea 


CHICAGO BRIDGE &« IRGN COMPANY 


BIRMINGHAM , a f i ind RE ENV 
2103 Hecley 8 ng 
1527 North Filtieth 
1029-—201 levonshire 
2114 McCormick Building 
1215 Midland Building 
REPRESENTATIVES 
rt Ene, Ontar onada 
je la Seine Maritime, Paris, France 
es de Provence Aries-sur- Rhone France 


mpony, Ltd Aportodo 1348 Caracas, Venezve 


edade Chibridge de Canstruccoes lida.. Av. Frank 
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One of a Series of interest to the Petroleum Industry + 








Consumer Buying Trends 
Reported In New Booklet 


THE SERVICE STATION 
AND THE motorist 


n authoritative tu 


wtorist elect erTtain 
main los il 
uch thi Tt 

onsiderable value to 


wha 
ot tution ind re 
to certain station \ 
port w i be of « 


Z isoling 


marketer in planning 
iles and promotion program 

distributed 
to oil company marketing group 
through the Duo Pont Petroleum 
Chemicals Division district offices 
Report No. 2 on brand name recog 
nition and loyalty will be 
distribution late in April 


Cop ire now being 


rt idly for 











To Guard 
Against the Effects of 
Copper Contamination — 
an “Insurance Policy” 


Even when gasoline leaves the refinery 
entirely tree of copper, it often ¢ nds up 
it the service station or in a customer's 
car with traces of copper present 

The trouble can generally be traced 
to the distribution system. All of these 
systems contain pumps and 
various fittings which may be potential 
sources of copper contamination 

Poday, consumer interest in gasoline 
quality is greater than it has been in 
many years. Your at-the-pump quality 
therefore can be 
petitive factor. 


valves 


an important com 


COSTS LESS THAN 
$2 PER 1,000 BARRELS 


Refiners can be sure their gasolines are 
free from the harmful effects of cop 


ADVERTISEMENT 








Prepared for the Petroleum Chemicals Division of E 


1953 


New Fuel Oil Additive 
Offers Many Advantages 


Both dispersing and stabilizing properties 


combined in new additive developed by DU PONT 


Many customer complaints on plugged filters, screens and fuel lines may 


now be eliminated through the use of a new additive. 


Known as Fuel Oil Additive No 


it was cle veloped by 1 PONT asa 


dispersant and stabilizer for distillate fuel oils. 


MANY CUSTOMER COMPLAINTS, caused by such conditions as this clogged oil 


burner filter screen, can be eliminated with Du Pont Fue! Oil Additive No. 2. 


Distillate fuel oils tend to deteriorate 


during long-term storage. As 
both soluble and insoluble 
formed. The soluble residues are 
particularly harmful The 
ones, however, cause plugging of lines 
screens and filters in the fuel systems of 


a result 
residue S are 


not 


with Du Pont Metal 


cost is less than $2 


per contamination 
Deactivator. The 
per 1,000 barrels 
Du Pont Metal Deactivator is spe 
cially formulated to offset the effects 
ot copper in When copper j 
present the desired 
stability obtained 
more with the aid of 
Metal Deactivator 
rather than with antioxidants alone 


gasoline 
from any source 
can generally be 
economically 


small amounts of 


insoluble 
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domestic oil burners and diesel engines 

Phe usual oxidation inhibitors used 
Wh al olin and lube oils have 
very little stabilizing eflect on fuel oils 
Although there are several methods of 
stabilizing distillate oils — such as cla 
filtration and caustic extraction rrhanny 
of these oils have proved very difficult 
or expensive to stabilize 2 


Ureuses 


ELIMINATES MANY COMPLAINTS 


The new Du Pont Fuel Oil Additive 
No. 2 not only retards the formation of 
insoluble residues: but also reduces the 
particle size of those insoluble residuc 
that are formed. In this w iy it practi 
cally eliminates the possibility of com 
plaints due to clogging 

This makes it possible for a refine 
to blend catalytic cracked stocks with 


OVER 
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New Additive 


his straight-run | roduct without sacri 
ficing stability in the blend. 


SEASONAL FLEXIBILITY 


Marketing a blend of straight-run and 
catalytic cracked fuel oil has several 
idvantages to the refiner such as 
|. Greater flexibility to meet peak 
wason il che mands 
Increased yield of domestic heat 
mi oils 
}. Release of straight-run stocks for 
sale as a premium diesel fuel or 
is charging stock 
Fuel Oil Additive No 
2 suitable for use in 
blended fuels for diesel engines. 


for use 
aT mie ashe 


> is purtre ularly 


HIGHLY EFFECTIVE 


Tra call the types of fuels so far tested at 
the Du Pont Petroleum Laboratory 
Fuel Oil Additive No. 2 gives desired 
results at a low cost because ot its ex 
tremely high effectiveness. 


EFFECT OF FOA NO.2 ON SCREEN CLOGGING 
FOA NO 2 ADDED PRIOR TO AGING 


CONTROL 0010 WT B FOA NO? 
OL A AGED 6 MONTHS AT LIO*F IN DARK 


CONTROL 0.020 WERFOA NO? 
O'L 8 AGED @ MONTHS AT ROOM TEMPERATURE 


THIS PHOTO of four filter screens shows clearly 
the improvement in two oils to which Du Pont 
Fuel Oil Additive No. 2 has been added 


This new additive does not affect the 
color of the product in any way. It can 
be easily added—either directly from 
the drum orina spec ial kerosine solu 
tion to decrease viscosity. 


SAMPLES AVAILABLE 


Refiners who are interested in testing 
Du Pont Fuel Oil Additive No. 2 
should get in touch with their local 
Du Pont Petroleum Chemicals Division 
representative for samples and _ full 


details. 


E. |. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division @ 
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Heads Central District Laboratory 


Twenty years in petroleum research 


Dr. Austin B. Wivper, laboratory 
manager in the Du Pont Petroleum 
Chemicals Division central district, has 
been engaged in pe troleum research 
work for more than 20 years 

He joined Du Pont in 1947, after 14 
years as a research chemist with the 
Pure Oil Company. Before this he was 
engaged in fuel research work for the 
General Motors Research Corporation 
in Detroit. 

Dr. Wilder studied at Berea College. 
He received his B.S. and M.S. degrees 
in chemistry at Ohio State University 
and later received his Ph.D. degree in 
organic chemistry at the University of 
( hicago. 


Fellowships to Advance 
Teaching of Chemistry 
Awarded by Du Pont 


\ new program to assist American col 
leges and universities in the teaching of 
chemistry will be begun by the Du 
Pont Company next fall. It provides for 
new fellowships or grants to 32 insti 
tutions during the next academic year. 

The program in ludes two se parate 
plans. Under one plan 
been made to 19 private colleges to 
help them maintain their outstanding 
performance in training students ma 
jormmg in ¢ hemistry. The other provides 
postgraduate fellowships at 13 univer 
sities to improve the teaching of chem 
istry to undergraduates. 


vrants have 


The need for such assistance was re 
vealed ba omprehensive survey done 
by the company. Commenting on the 
new program, Crawford H. Greene 
walt, president of the company, said 

The maintenance and en ouragement 
of high quality teaching is vital to the 
future supply of scientists and conse 
quently research.” 


Decisions on detailed use of the 


funds are being left up to the institu 
tions selected. 








DR. AUSTIN B. WILDER 





MOVIES AVAILABLE 


Prints of the following Du Pont films 

are available to oil companies for train 

ing and public relations purposes. They 
may be borrowed or purchased. Ad 
dress request to nearest Petroleum 

Chemicals Division district office. 

Pipeline on Wheels—A 26-minute, full 
color movie on tank truck safety. 
Suitable for both training and public 
relations purposes. 

What Makes a Gasoline Good—An |5 
minute cartoon movie in color. Pre 
sents the story of how high quality 
gasoline is made in easy-to-under 
stand form. Ideal for dealer training 
meetings. 

In addition to the above, Du Pont 
makes available a special library of 
films of particular interest to the pe 
troleum industry. 











Better Things for Better Living 
. .» through Chemistry 


Petroleum Chemicals 


New York, N.Y 


District \ a anes Ww 
Offices 4 uiso klo 


Houston, Texas 


Los Angeles, Calif 


IN CANADA, Canadian Industries Limited 


Toronto 


Wilmington, Del 
Chicago, |! 
Tulsa, Okla 
Houston, Texas 
E! Monte, Calif 


District 
Laboratories: 


Ontario Montreal, Quebec Calgary 
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ANACONDA 
HEAT EXCHANGER TUBES 


ARSENICAL ADMIRALTY-439: 


OIL REFINER’S FAVORITE 


HERE oil refinery products han 
Wo by heat exchangers and 
condensers present no unusual prob 
lems of corrosion high temperatures 
or high cooling water velocities long 
experience indicates that tubes of At 
senical Admiralty-439 are the logical 
choice for satisfactory service life at 
economical cost 

This ANACONDA Tube Alloy offers 
good resistance to gas streams from 
both sweet and sour crudes and satis 
factorily resists gases from sour crudes 
containing neutralizers. In addition, it 
is highly resistant to dezincification 
and, thus, can handle corrosive cool 
ing waters at relatively high te mpera 
tures—a property which makes it defi 
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nitely superior to non-arse nical Admi- 
ralty in most applications 

Whatever alloy best fits your oper 
ating conditions, choose it from the 
extensive line of ANACONDA Allovs for 
tubes and plate sheets. Our Technical 
Department's long experience in an 
alyzing tubs performance problems is 





NAME 
COMPANY 
STREET 


city 





The American Brass Company, Waterbury 20, Conn 
(In Canada: Anaconda American Brass, Ltd., New Toronto, Ontario) 


Send me Publication B.2 “AnacondA Tubes and Plates for Condensers and Heat Exchangers 


freely available to you. We have been 
working with copper and copper alloys 
for more than a century " 


for efficient heat transfer 


ANACONDA 


Heat Exchanger Tubes 





seeoeeseseseasea! 


ZONE 





ort? tt tttt tt 
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Cosden is first 
to produce 


all three aromatics 


plus Platformate 


with PLATFORMING-UDEX 
facilities ... built by PROCON 


Tit ie exe " 


ike = > 





=. 
oe 
-_ 
— 
—_— 
_ 
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he Platforming-Udex installation 
rosden Petroleum Corporation is 
and 


omponent 


barrels per day, the new 
tion, a UOP Platforming Unit, 
ection. In addition, 
equipment, roadways, 
handled with maximum 
mpleted job were considerably 


; new plant is 
ymnstruction projects for 


refiners through 


PROCON Zooysrace 


PROCESS CONSTRUCTION 
1111 MT. PROSPECT ROAD, DES PLAINES, ILL., U. 5. A. 


IN ENGLAND 


LIMITED 
112 STRAND, LONDON, W. C. 2 





CARBON PRODUCTION FACTOR 


2.0 3.0 
MAKEUP % OF INVENTORY 


MANY TYPES OF FEED STOCKS CONTROL CRACKING 


CATALYST SELECTIVITY, PARTICULARLY WHEN OBTAINED BY 


CUTTING DEEPER INTO CRUDES. 
OTHER 


REASONS FOR USING THE LOW COST FILTROL CATALYSTS GIVE BETTER 
FILTROL CATALYSTS SELECTIVITY PER DOLLAR EXPENDED. FOR EXAMPLE, WITH 
A CONTAMINATING FEED STOCK, CARBON PRODUCING 
FACTORS (CPF) FOR VARIOUS CATALYSTS PER $1000 PER 
DAY CATALYST EXPENSE ARE AS FOLLOWS: 


Higher Octane Barrels 
. High Butylene Yields 
Sulphur Resistant Catalysts 


Faster Regeneration Rate UNIT 
CATALYST COST 
$350/TON 2.86 2.0 
Technical Service $155/TON 6.35 14 
$100/TON 10.0 os 


TONS/$1000 CPF 
. Low Attrition Rate 


. Uniformity 


Lowered Excess Butane AT CARBON BURNING LIMITATION EXTRA CAT CRACKER THROUGHPUT 
AVAILABLE BY REDUCING CPF IS 


0 oN OO UW & WO WN 


Varied Plant Facilities 


**PERCENT INCREASE APPROXIMATE 


cre IN THROUGHPUT EXTRA INCOME 


2.0 

1.4 23.5 $ 9,000 

1.2 36.5 $14,500 
**Basis catalytic cracking operation at 30,000 B D throughput 


* FILTROL CORPORATION 

a OFFICES: 727 WEST SEVENTH STREET, LOS ANGELES 17, CALIFORNIA 
PLANTS: VERNON, CALIF.; SALT LAKE CITY, UTAH; JACKSON, MISS 
CATALYSTS ano ADSORBENTS 
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walk inside this control panelboard 
... prefabricated by PANELLIT 


You will find many new and unique features of engineering 
and construction in recently installed power station control 


systems .. . built by PANELLIT. 

On every installation, excellence in fabrication and 
finish on the panel front is only exceeded by the ingenious 
behind-the-panel engineering for which PANELLIT is well- 
known. This engineering foresight assures the long-term 
serviceability of your entire control system. It will be rec- 
ognized and appreciated for years to come by those re- 
sponsible for maintenance and service. 

PANELLIT maintains a separate Power Division with 
engineers specifically experienced in the design and instal- 
lation of controls for the Power Industry. And, since 
PANELLIT is not an instrument manufacturer, it can be 
completely unbiased with respect to engineering assistance 
as well as the selection of controls for each phase of 
your system. 


6312 Nor 


BRIEF FACTS 
ABOUT THIS INSTALLATION 


Installation shown is the Central Control Room gt the 
Edge Moor Station of the Deloware Power ond Light 
Company, engineered and installed by United Engineers 
and Constructors, Inc., Philadelphia, Pa 
Prefabricated entirely by Panellit, Inc., the four-wall 
contro! panel forms the control room. An inner wall is the 
control panel front on which the instruments are mounted, 
the insulated ovter wall serves as the outside wall of the 
control room and holds all contactors and electronic 


equipment associated with the combustion control 


LITERATURE WILL BE SENT UPON REQUEST 


Broadway 


Winois 


PANELLIT, INC. =o 


PETROLEUM 


th 
Chicago 40 
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..-----Stays on Job at HIGH Temperatures 


For bolting applications involving high temperatures 
or high pressures, it pays to use the Bethlehem Con- 
tinuous-Thread Stud, together with two Bethlehem 
Quenched Nuts. 

This stud-and-nut combination is ideal for difficult 
bolting jobs because it resists the premature fatigue 
failure often induced by fluctuating temperatures and 
pressures. It’s an economical combination, too, be- 
cause of its long service life. 

The Bethlehem Continuous-Thread Stud has no 
point of thread-runout. Therefore those stresses which 
could contribute to early failure are well distributed 
over the full working length of the stud, rather than 
being allowed to gather at any one point 

The Bethlehem Quenched Nut, made from .40 to .50 
carbon steel, is formed by forging and extruding hot 
steel in a forming die. It is then quenched and tem- 
pered. This procedure makes the nut sufficiently strong 
to break virtually any stud or bolt on which it may 
be used. Like its companion stud, the Quenched Nut 
is furnished in a wide range of sizes. 

It will be well worth your while to consider 
Bethlehem Continuous-Thread Studs and Quenched 
Nuts for high-temperature bolting. The nearest Beth- 


lehem office is at your service. 


BETHLFHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacitic Coast Bethlehem pr ts are 
Bethlehem Pacific Coast Sreel Cory 


Distribut Bethlehem 


BETHLEHEN 
, STEEL 
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Recently, Zallea was given the 
assignment of developing a group 
of 48-inch expansion joints for 
flight propulsion test facilities on 
The 


rigid technical specifications of 


a classified defense project. 
this advanced application required 
“tailor-made” units for the job, 
so Zallea engineers analyzed the 
problem and designed the unusual- 
looking joint pictured above 

the first of its kind. Actually, it is 
Universal 


a Balanced Pressure, 


Self-equalizing expansion joint, 


Zallea 


operating at 


originally developed by 


engineers in 1945, 


165 psi and incorporating internal 











stainless steel turning vanes to 


provide a smooth flow of gases 
The 


7 


axial and 1.2 


through the right angle bend 
unit absorbs 4 
lateral movements through a tem 
perature range from —100° F. to 
+650° F. No anchors are required 
since this arrangement neutralizes 
by 


end thrust developed inter 


nal pressures. 


This example is representative of 
our ability to cope with the most 
difficult expansion joint problems 
It is our business to specialize in 
the design and manufacture of one 
product only—expansion joints— 


and over the years we have learned 


lor detailed information on 


Zallea Expansion Joints and services 


write today for a free copy of Bulletin 351. 





wortiob’s 
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(To obtain more 











how to solve the “tough ones" 


effectively and quickly. 


Zallea Expansion Joints are avail 
able in diameters from 4 inches to 
40 feet for temperatures from 

1600° F. 


sures from vacuum to 400 psi in 


sub-zero to ... for pres 


standard designs, and up to 2,000 
psi in special designs. 


The next time you are faced with 


an expansion problem, get in 


touch with us. We will be glad to 
survey your situation and recom 
mend the most practical and eco 
nomical solution. Zallea Brothers 
822 


Locust Street, 


99, Delaware. 


Wilmington 


EXPANSION JOINTS 
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LUBRICANT 


TUBE KEY 
Actual size 
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SIMPLEST, CLEANEST, 
MOST ECONOMICAL METHOD 
OF VALVE LUBRICATION 


The new Rockwell lubricant tubes were developed to provide a 
better means of lubricating Nordstrom valves. They are a big 
time and money saver for maintenance departments; a great 
convenience to supply stores 

For Nordstrom valves equipped with lubricant screws, you just 
insert tube spout in the valve shank and turn key until lubricant 
chamber is filled. It’s easy and quick! The lubricant is always kept 
fresh . no chance for contamination by dirt or grit. The 
inventory problem is simplified one tube fits all sizes 

and types of Nordstrom valves 

If you lubricate Nordstrom valves by lubricant gun, then 

specify the new Rockwell gun tube. Insert it in your gun and 
turn the key until all lubricant has been emptied into the 

barrel. The whole job takes only a few seconds 

Rockwell bulk lubricant tubes are normally packaged in boxes 

of four; however, single tubes are also available. Gun lubricant 
tubes are supplied in boxes of six. 

The most commonly used Rockwell Nordcoseal lubricants are now 
produced in tube, stick and bulk form. Other Nordcoseal lubricants 
and Hypermatic, the energizable lubricant, will still be 

available in stick and bulk form. 


To assure positive valve closure, quick easy operation and 
longest valve life, use on/y genuine Rockwell lubricants 
in Nordstrom valves 


Write for bulletin V-220 describing Rockwell lubricants 
for Nordstrom valves. Rockwell Manufacturing Company, 
Pittsburgh 8, Pennsylvania 


ROCKWELL Built 


Nordstrom Valves 


Lubricant Sealed tor Positive Shut-OfF 





Maintenance man 
demonstrates ecse of 
lubricating a Nord- 
strom valve with the 
new Rockwell bulk lu- 
bricant tube. Insert 
spout of tube in valve 
shank and turn key un- 
til lubricant chamber of 
valve is filled. 








Demonstrating the con- 
venience of filling o 
lubricant gun with the 
new Rockwell gun tube. 
Insert tube in gun and 
turn key until all lu- 
bricant has been emp- 
tied into the barrel, 








EYES OF THE PETROLEUM WORLD 
will focus on TULSA, OKLAHOMA 
May 14-23, 1953 


| 
asl 


mavia 23 


HIGHLIGHTS FOR THE 


fer '52 
4 INTERNATIONAL PetRoLeum Exposition 
OVER 1200 SHOW PLACE OF INDUSTRIAL MIRACLES 


COMPANIES 1948-1953! The truly Golden Age of Science and Engineering — era of atomic energy, jet 
EXHIBITING propulsion, electronics, television — AND THE RICHEST PERIOD OF PETROLEUM PROGRESS ! 
At the LP.E., five years of the greatest advancement: in petroleum indu try equipr ent ana 


services will be dramatically presented — and concentrated for quick review 


26 ACRES OF 


EXHIBITS 


$100,000,000 
VALUE 


Ve LARGER 
THAN EVER 
BEFORE 


HALL OF 
SCIENCE 


EQUIPMENT 
SHOWN IN 
OPERATION 


ATTENDANCE 
FROM 


147 EXPLORATION Exhibits 


SEE advancements in 
electronic devices, geo 
physical equipment, and 
entirely new, ultra-sensitive 
instruments for the detec 
tion of oil and gas —as 
modern as Radar ! 


363 DRILLING Exhibits 
SEE new drilling ma- 


chinery and techniques ur 

veiled at IPE Investi 
gate their greater econ 
omy and effic iency , 
You will even hear about 


new atomic drilling! 


310 REFINING Exhibits 
SEE the new amazing 


processes and equipment 
developed through re 
search and engineering 
during the past five years 
in refinery laboratories 

in natural gasoline and 
petro chemicals Everything 
imaginable is obtained 
from a drop of crude oil! 


390 PRODUCTION Exhibits 

SEE new development 
for increasing production 
— secondary recovery — 
improved separation and 
treating—better, safer 
storage, servicing, work 
over. 


363 PIPELINE Exhibits 

SEE the thrilling saga 
of the pipeliners — the truly 
heroic achievements with 
plastic pipe, new coat 
ings and other new diversi 
fied products and services 
by manufacturers and al 
lied industries in transport 


ing petroleum 


SCIENTIFIC Exhibits 

SEE the pt enomenal 
accomplishments of ap 
plied science in all phases 
of the pe troleum industry 
—to be dramatically pre 
sented both in the Expo: 
tion's HALL OF SCIENCE 
and in the many company 
exhibits 


50 NATIONS Plan Now to Attend 
THE WORLD'S FAIR OF THE PETROLEUM INDUSTRY 


ADEQUATE HOUSING ASSURED All IPE VISITORS 


’ To supplement firsy class hotel rooms, the IPE Housing Bureau has secured and checked for quality over 1500 homes, 
many near the exposition Grounds. These rent for $5 to $12 per day per person,’ 4nd many companies are 
arranging accommodations for their men in these homes, where there are facilities’ for entertaining as well as 
sleeping quarters. Write now for reservations: IPE Housing Bureau, 616 South Boston, Tulsa, Oklahoma. 
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An unbeatable team for temperature measurement 


DYNALOG RECORDERS 
and DYNATHERM BULBS 


You can't beat this Foxboro Dynalog- 

Dynatherm combination for insuring 

better temperature measurement on any lor 

job between-100° and +600'F. It gives you 

every advantage of speed, accuracy, long 

leads, simple installation, economy, and cama | 

freedom from maintenance. This is why: 

Praarager 

The Dynalog Electronic Recorder has an . | 
exclusive variable-capacitor measuring sys- 1° 
tem which eliminates slidewires. gears, bet g¢ Caer 


cables, high speed balancing motors... no 


dead space, no batteries to standardize, no gy | 0) a 


motors to service. Standard full-scale pen 
speed only 3 seconds. Sustained accuracy 


1/4, of 1°, guaranteed. Available for spans as aa Fe ad 


narrow as 5°F. with full-accuracy calibration 


The Dynatherm Resistance Bulb has unique ¥ é @ 93 oF ~* 


features including metal-to-metal end-contact 
which, when installed in a well or socket, 
gives a speed of response unsurpassed by 
any other similarly protected temperature- 
sensitive element. Exceptionally rugged and 
permanent in calibration. 


These are only a few of the important 
advantages of this better temperature 
measuring system .. . available also for 
control of temperatures, or with Multi 
Record Dynalog Recorder for up-to-6 
records on one chart. Write for illustrated 
bulletins. The Foxboro Company, 913 
Neponset Ave., Foxboro, Mass., U.S.A. 
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IN REFINERIES 


5, Diaphragm Motor Valves, 
Sirers, as Regulators, Liquid Level 
Controllers, and Wizard Pressure Regulators 














IN NATURAL GASOLINE PLANTS 





FISHER GOVERNOR COMPANY e MARSHALLTOWN, IOWA 


WORLD LEADER IN RESEARCH FOR BETTER 
PRESSURE AND LIQUID LEVEL CONTROL 
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atcule Y HOOKER 
eee, SULFUR CHLORIDES 


. handy rete! 
USE this how wee 


in selecting 


TYPICAL PROPERTIES USES 
SULFUR 
DICHLORI DE Asa chlorinating agent where 


° ° 
Pour Point below —78°C use of elemental chlorine is 


Boiling Point: decomposes above 40°C not feasible; in chloridizing 
certain metallic ores; reagent 
Cl2 Content ...... 66% 8 
Formula: $Cl2 in preparation of organic an 


Sp. Gr., 15.5°/15.5°C 1.638 
Molecular Weight: 103.0 


Appearance: Brownish red liquid Flash and Fire Point none ber substitutes; reagent for 
with pungent odor 


hydrides, drying oils and rub- 


drying coatings of ink, paint 


or varnish 


TYPICAL PROPERTIES USES 
SULFUR 
MO NOCH LORI DE As an intermediate and chlo- 


H ° . ° . 
Pour Point below — 80°C rinating agent in manufacture 


Boiling Point ; 138°C of organic chemicals, sulfur 

dyes, and rubber substitutes; 
Cl2 Content ota uty 52.5%, 

F la: $2Cl agent for cold vulcanization 

ormula: $2Cl2 

Molecular Weight: 135.0 of eemmer promudtny Genyme? 


Appearance: Yellow to reddish Flash and Fire Point none ization catalyst for increas 


heavy liquid with pungent odor ing viscosity of vegetable oils. 





For more information on items listed, drop a note 


on your letterhead to Hooker ELECTROCHEMICAL 





Company, 4713 Buffalo Ave., Niagara Falls, N. Y. 


HOOKER ELECTROCHEMICAL COMPANY 


HOOKER 
CHEMICALS 





NIAGARA FALLS, N.Y. © NEW YORK, N. Y. 
TACOMA, WASH. + CHICAGO, ILL. * WILMINGTON, CALIF. 


From the Fall of the Earth 
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infra-red analysis (el/s how much of a selected component exists mass spectrometry separates materials on the basis of their 


in gas mixtures, Here, continuous 


analysis recorded by an different molecular weights finds what constituents are present 


Electronih. potentiometer on a refinery’s graphite panel is used — in what quantity. Above is a ‘package’? mass spectrometer in 


for actual process control 


gas analyzer, operating on 
the thermal conductivity prin 
ciple, combines an Electronih 
recorder, analysis cell and a¢ 
cessortes tn a single panel 


assembly 


which an Electronih instrument records test data 


New concepts 


utilize 








These are some of the manufacturers who 
use ElectroniK instruments in their analyzers 


Products of the companies checked are illustrated on these pages 


Applied Research Laboratories Mine Safety Appliances Co. 


, Baird Associates North American Philips Co., Ine. 


Bausch and Lomb Perkin-Elmer Corp. 


Beckman Instruments, Inc Podbielniak, Inc. 


Consolidated Engineering Precision Scientific Co. 
Corporation 
E. H. Sargent & Co. 
, Davis Emergency Equipment Co. 
Tracer Laboratories 
, General Electric Co. 
Turner-Burrell Technical 


Jarell-Ash Supply Co. 











robotized distillation apparatus dete, 
mines composttion of fi vdrocarbon mixtures tn 
minutes instead of hours. The temperature 
versus volume listillec lrawn by the 
Electronih potentiometer needs no replotting 


jor computing analysts 


of process control 


instruments 


 — the analytical laboratory comes a new con 
cept of industrial process control, based directly 
on the desired chemical or physical characteristics 
of the product 


Continuous analyzers now make it possible to 
measure composition of gases and liquids accurately 
and automatically to record this information 

even to actuate automatic controls. Instead of 
temperature, pressure and flow, these new sys 
tems deal in terms of refractive index, density, 
ultraviolet and infrared spectra, radiation inten 
sity and absorption. 


An essential component of all these systems is 
automatic recording. To fill this critical function, 
leading manufacturers of automatic analyzers 
choose ElectroniK instruments. They choose them 


for their exceptional accuracy, that exploits fully 
the inherent precision of the new measuring tech 
niques. They choose them, too, for sensitivity that 
records every essential change in readily readable 
detail. And they prefer ElectroniK recorders for 
their simple, rugged design that guarantees de 
pendable service under any industrial conditions 


Your local Honeywell engineering representative 

will be glad to discuss the role of ElectroniK in 

struments in product-analysis systems . or in 

any conventional process control. Call him today 
. he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4582 Wayne Ave., Philadelphia 
14, Pa 


@ REFERENCE DATA: Write for Bulletin 15-14, “Instruments Accelerate Research.” 


Honeywell 


BROWN t*NSTRUMENTS 


Touts we Couitiols 








High thermal efficiency! That’s one of the features of 
Unibestos Pipe Insulation. It’s an outstanding b.t.u. 
barrier. 

Yes, and it’s easy to fit—cuts quickly, cleanly. And 
Unibestos lasts and lasts because it’s highly resistar‘ 
to moisture, fumes, vibration, and impact. 

That’s why you’re finding more Unibestos in more 
plants every day. It’s made in cylinders and half- 
rounds in two types: No. 750 for temperatures up to 


oe 2 
U uh t by & Se, t o & 750°F.; No. 1200 for up to 1200°F. And it’s also avail- 


able in block-form for up to 1200°F. uses. 
PIPE INSULATION Phone your nearby Unarco Distributor for recom- 


for Temperatures up to 1200°F mendations and prompt service on Unibestos, Amocel, 
and other dependable Unarco insulations. For new 


installations or replacements, there’s nothing better 


UNION ASBESTOS & RUBBER CoO. 
DEPT. N-3, 332 S. MICHIGAN AVENUE © CHICAGO 4, ILL. 


ow 
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PUBLISHED BY REFINERY PROCESS DIVISION, THE M. W. KELLOGG COMPANY 


New Sulfur Removal 
Process Promises 
Maximum Oil Yield 


Because of the increasing volume of 
high sulfur crudes produced, 
many refiners have shown considerable 
interest in the new 
process — Autofining 


being 


desulfurization 
Ww hic h has heen 
developed and commercially tested by 
the Anglo-Iranian Oil Company, Ltd 
The process has particular signifi 
cance for those refiners who are run 
ning crudes from West Texas, the 
Middle East, West Coast and South 
America and who are finding it virtu 
ally impossible to meet sulfur specifi 
cations for No. 2 heating oil 
Moreover, the production of jet 
fuels will present many refiners with 
major desulfurization problems as use 
of this type of engine spreads. It also 
naturally affects all 
kerosene on down. 
The Autofining process 
a world wide basis by 


products from 


licensed on 
Kellogg has 
several advantages over conventional 
acid treating. Its most important super 
iority rests in the yield factor. Auto 
fining assures yields of 98°) or better 
on practically any virgin gas oil. This in 
comparison with yields which may be as 
low as 88 to 90% on the same stock 
run through acid treating equipment! 

Though the initial investment is high 
for Autofining in comparison with acid 
treating, operating costs are so drasti 


Approximate Utilities for 
3500 BPSD Autofining Unit 


Regen 
Reaction eration Daily 
ITEM Period Period Average 
Period, Days 29 1 
H. P. Steam 2354 G., 
(ren 0 
H. P. Steam 
#/Hr., Cons 
Cooling Water, G. P 
B. F. W., G. P. H 
Fuel MM, Btu./Hr 
Power, KW 
Air SCF/Hr 
Caustic—100°, NaOH, 
#/Day 16) 
Sulfur Reduction O4 Wt 


1504 G., 


toO.1 Wt 


lowered that savings in. this 
category alone can pay out an Autofin 
ing plant in from two to three years 
Beyond this are the obvious advan 
tages of eliminating acid handling and 
disposal 
To summarize, the Autofining proc 

ess offers immediate, major benefits 
to refiners where the need for effective 
desulfurization is current. And while 


cally 


(Continued on following page) 
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Major Refinery Modernization Program 
Includes the Tenth ORTHOFLOW Cracker 


Part of a recent contract 


with a 
Southwestern refiner, the tenth 
Orthoflow Fluid catalytic cracker 
is now being engineered and will 
soon be under construction 

The first cracking unit of this 
exclusive Kellogg design went on 
stream about two years ago in 
Canada. Two others are now in 
operation in the U. S. and the 
Dominion. Those, either operating 
or planned, range in size from ap 
proximately 2,500 to 28,000 BPD 
fresh feed. However, with recycle, 
the reactor throughput of | the 
largest is increased to 44,000 BPD. 

On the whole the first three 
Orthoflow crackers have operated 
successfully, producing good yields 
and high quality products. As with 
any process unit of novel design, 
some operational difficulties have 
been experienced. These have 
largely centered about catalyst loss, 
but recently completed studies 
results of which will naturally be 
incorporated in existing units as 
well as those under construction 
indicate that the catalyst loss prob 
lems can be solved without appre 


clable effect on the recognized low 
investment cost of the Orthoflow. 

Unchanged are the basic design 
advantages of the units... the 
straight-line catalyst flow... the 
highly successful plug valves which 
“double” as absorbers of thermal 
expansion . . the upright 
construction with its concomitant 
savings in foundation and strue 
tural steel costs. 


ageengnaton 
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Autofining . . . cont. 


virtually all demands for jet fuel can 
be met easily today b processors with 
sufficrent sweet erude. either of two 
situations ansing im the future could 
throw this particular demand-supphy 
pieture out of boaabariee 


1, A war emergen requiring the 


majorit of refiners to handle our 
crudes just to meet the requirements of 


Air Force, and 


Rapid acceptance of jet propulsion 
I | jet prey 


an “all out 
2 
by commercial airline coupled with 


continumg “cold war’ demand 


AIOC has prove lth proce ssthrough 
several years of operation on 150 and 
300 BPD semi-commercial units and 
is now operating a 3.500 BPD plant 
Complete commercial processing data 
are available from this unit on a vari 
ety of stocks teh fora review of these 
data to evaluate the pote ntial of Auto 


fining in your processing sequence 


ON KELLOGG 
JOB SITES... 


Shown below are just three of the more-than-a 
score of sob sites where Kellogg construction 
crews ave erecting a variety of refinery and 
chemical plants in many parts of the World 


teed Ab 1 = 


in Englend a Fiuvid catalytic cracker of the familiar 
side-by-side type has just been completed 


Work is progressing rapidly on a complete lubricat 
ing oil plant in the Southwest 


An alkyletion plant, incorporating the Kellogg 
cascade reactor, takes shape in South America 


CONTINUED FROM PRECEDING PAGE 
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Cascade Reactor, Recently Introduced, Is 
Highly Successful in Alkylation Plants 


While the intrinsic value — forget 
ting for the moment the expressed 
desire of the Government for in 


of alky 


tomorrow Ss 


creased avgas produc tion 
lation in today’s or 
refinery is a moot point with many 
refiners, it is a fact that, since the 
first units were rushed on stream 
during World War IL, the process 
hits undergone several Hhajor design 
which 
proved its economics 


Hinprovements have im 


For example, two 
Kellogg brought out its new cas 
cade reactor for sulfuric acid alkyl 
ation. Peculiar only to Kellogg de 
signs, this reactor provides a most 


years ago 


desirable high ratio of tso-butane 
to butylene without the additional 
expense of extensive iso-butane re 
cycling equipment required in con 
ventional plants. In addition, the 
overall plant design maintains acid 


consumpt ion at the lowest possible 


level and, through the use of auto 


refrigeration, keeps the initial in 
vestment at a minimum 

Three of these new reactor de 
have now been put into 

\ fourth will be the heart 
of a contract for the design and 
erection of a new plant in a Rocky 
Mountain refinery. Experience with 
the novel 


signs 
sery ice 


which have 
undergone even further refinements 
since the first was installed two 


reactors, 


vears ayo, bias show 1 exceptionally 
high vields of superior alkylate 
with concomitant savings in utili 
ties and other operating costs 


For further information, technical data, etc., 
on any refining process, write 
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A pioneer and leading marketer of detergent inhibitor additives, 
the Enjay Company with its affiliates has constantly expanded its 
PARANOX production facilities to keep pace with the greatly m 
creased demands of the petroleum industry. More and more 
refineries and marketers of leading motor oils are using Enjay 
PARANOX additives to improve the quality of their products. 


A complete line of dependable products for industry 


URFACE COATING CHEMICAL The Enjay Company has long been recognized as a leader 
PETROHOT! 
PETROHO! 
PETROHO! 


rROHOI in the development and marketing of high-quality prod- 


rROHGO! 


rROHOL ucts for the oil, surface coating and chemical industries. 


' 
| 
yi Ne On ! Backed by greatly expanded plant and distribution facil) 


I 


\ 
‘ 3 ‘ 
BA decyl 1 ties, the Enjay Company is supplying a constantly grow 
TIAY Anti-l Dieyel tadiene 
\rROHO! : ‘ , 3] ing list of chemical products to many different industries 
th Eth Ke ‘ t t Bu 
Aid t | 
I 


' 


sad BE SURE TO CALL ON ENJAY FOR YOUR CHEMICAL NEEDS 
Tripropylene ENJAY COMPANY, INC. 


Methyl Ett 


15 West Sist Street, New York 19, N. Y. 
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Always available on request . . . UOP refinery engineers and 
inspectors provide licensees with valuable post on-stream 
assistance. This service is completely flexible—whatever may be 
required to meet the immediate or long-term needs of the 


refiner, regardless of the size or extent of his operations. 


By utilizing the knowledge and experience of mer who are 
constantly working with refineries throughout the world, the 
UOP licensee has every advantage in maintaining his plant 

at peak operating condition. This phase of UOP field service 
with its assurance of maximum safety, efficiency, and 
profitability is another way in which Universal Service 


Protects Your Investment. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 30 ALGONQUIN ROAD, DES PLAINES, ILL., U.S.A 


Laboratories: RIVERSIDE, ILLINOIS 
A 


Universal Service Protects Your 

through laboratory research. . . pilot plant studies . . . design and 
engineering . .. construction supervision . . . licensee instruction 
post on-stream service . . . collateral services 





When Butane says 
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7 With counterbalanced Chiksan 
loading racks, one man can 


CHIKSAN low pressure 
ats employed here on both 

vpely ond return lines Insure « 

solety, speed end economy in 

leading tonk cors 


Representatives in Principal Cities 


wivel ee . 


TO LOADING 
OF TANK CAR 
AND TRUCK 


Ic takes speed, safety and kid- 
glove handling to keep up the 
massive flow of liquefied petro- 
feum gas at Standard Oil Com- 


_ pany of California's El Segun- 


Write for Catalog 53-C Dept. PP-3 


CHIKSAN COMPANY + BREA, CALIFORNIA + Chicago 28, Illinois + Newark 2, New Jersdy 
Well Equipment Mfg. Corp. (Division), Houston 1, Texes * Chiksan Export Company (Subsidiary), Brea, California; Newark 2, N. J. 


(To obtain more data on advertised products see 
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How to 


Insulate Your Towers 


against 
rising 


maintenance costs 


MONEL HEXAGON netting and 
bands hold tower and tank insula- 
tion firmly in place. For interior 
pipe lines, many refineries and 
chemical plants use Monel tie wire 
in place of the bands. 


One simple step can help you hold tower insulation 


Monel bands tightly without snapping them. 
replacement costs within bounds. 


You can see, then, how Monel is almost certain to 
Use Monel® hexagon netting... Monel bands... bring you important economies over the 


years. 
Monel tie wire. 


Monel-secured tower insulation goes on easily... 
stays tight... lasts long...saves frequent erection of 
Monel successfully resists corrosive attack by mois- expensive scaffolding. 
ture and acid or alkaline fumes...It prolongs the 

life of insulation in damp and humid areas, coastal For your next tower — or tower repair job — insure 
locations, and the corrosive atmospheres of indus- permanence and future savings by using Monel 
hexagon netting, and Monel bands and tie wire. 
Consult your Distributor of Inco Nickel Alloys for 
You get other advantages, too. Although Monel is _ the latest information on their availability. Remem- 


stronger and tougher than structural steel, it is plia- ber, too 


trial locations. 


it always helps to anticipate your require- 
ble and easy to handle. You can bend and twist thin’ ments well in advance. The International Nickel 


Monel wires to snug fits. You can stretch and crimp Company, Inc., 67 Wall Street, New York 5, N. Y. 


Inco Nickel Alloys 


Ais, Monel... Your PARTNER IN PROGRESS 
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Ly reasons why Trane 
dry-type fluid coolers last longer 





Correct metal selection Permanently bonded fins 


A wide variety of types of metals are avail In constructing the Extended Surface Coil 
able for highly corrosive applications. Coils heart of the fluid cooler -TRANE bonds fin to 
can be supplied in combinations of cupro tube mechanically. This bond is as permanent 
nickel, admiralty, red brass, copper, alumi as the metals that form it and as strong as 
num, monel, steel, stainless steel and many though fin-and-tube were one. Heavy support 
other special metals. TRANE engineered prod plates are used to reinforce and protect the 
coil and prevent tube sagging. And the exclu- 
sive TRANE Guide Flange cradles the coil to 
permit expansion within casing 


ucts have solved corrosion problems of all 
types, yet obtained maximum heat transfer 
and maximum life from the fluid circuit 








Extra-rugged construction Freedom from vibration 


Framework of the TRANE Fluid Cooler is so "TRANE Fluid Coolers run smoothly quiet- 
strong it can be used for stationary or port ly. They stay sound and tight longer because 
able installation without additional bracing. Its TRANE engineers have virtually eliminated 
simple structural design permits fastest pos the causes of vibration. Here’s how: The 
sible erection, Yet it is more than strong variable-pitch fans are dynamically balanced 
enough to support core and accessories and Solid, oversized fan shaft is firmly mounted 
withstand wind and shock load. Finish on the in giant thrust bearings. Drive components 
"TRANE Fluid Cooler is a rubber-base paint are aligned at the factory and shipped assem 
that’s completely weatherproof bled. Orifice ring is designed to match the fan 





Trane Dry-Type Fluid Coolers 
can be used profitably in 
hundreds of ways. Series GC 
for vertical discharge 
shown above) is made in 6 
regular sizes with fan diame 

ters ranging from 72” to 144 


Jacket water cooling costs are cut to the ° ae — 
minimum with the ‘TRANE horizontal air pioneers in the science 
stream Fluid Cooler. Series EC — available in of heat exchange 


14 sizes with fan diameters from 18” to 120", 


The Trane Company, La Crosse, Wis. e¢ East. Mfg. Div 
Trane Co. of Canada, Ltd, Toronto @« 80 US and 14 Canadia 


Offices 


MANUFACTURING ENGINEERS OF HEATING, VENTILATING, AIR CONDITIONING AND HEAT TRANSFER EQUIPMENT 
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with the 


Ljungstrom Air Preheate 


In every processing vessel that burns fuel, air 
preheat shows the way to save as much as 
one barrel out of every five. When refineries 
alone burn over 200,000,000 barrels every 
vear, this means the Ljungstrom Air Preheater 
can recover tens of millions of production 
dollars that are now going up the stack 

The Ljungstrom removes precious BTU's 
from exit gases and transfers them to combus- 
tion air. Its effectiveness can be gauged from 
the fact that every 35-40 F of preheat means 


roughly a 1°% saving in fuel—and Ljungstroms 


now in use preheat air to over 600°F., 

In addition to saving as much as 20% of 
your fuel, more effective fuel utilization means 
that your equipment can deliver greater 
throughput... can burn lower grade fuels with 
less slagging ... lets you eliminate convection 
surfaces without reducing production. 

In these days of high fuel costs, every 
process industry should consider the Ljung 
strom for new installations or modernization 
of existing equipment. Call or write The Air 


Preheater Corporation for full details. 


The Liungstrom operates on 
the continuous regenerative 
counterflow principle. The 
heat transfer surfaces in the 
rotor act as heat accumu 
lators. As the rotor revolves 
the heat is transferred from 
the waste gases to the in 


coming cold av 


Wherever You Burn Fuel, 
You Need Ljungstrom 


THE AIR PREHEATER CORPORATION 60 East 42nd Street, New York 17, N. Y. 
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JF PRITCHARD «co. 


Announces its appointment by 
Stanolind Oil and Gas Company 


as licensing agent for 


| o 
Newly Available Patented Processe 
| perating Data 


Practical Design and O 
for the recovery of 


pure elemental sulphur 


from waste hydrogen sulphide. 


WE INVITE YOUR INQUIRY. DETAILED 


INFORMATION WILL BE SENT ON REQUEST. 





is ! 2. 64... J 
DESIGN - ENGINEERING - CONSTRUCTION {i fi; He Hy | 


ae 


210 West 10th St., Konsas y PETROLEUM DIVISION 


TULSA . HOUSTON © PITTSBURGH ° $T touts 
Representatives in Principal Cities from Coast to Coast 
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THIS MILTON ROY CONTROLLED 


VOLUME PUMP DOES THE JOB... 


It's a Milton Roy High-Pressure Simplex, operating in the research 
lab of a major chemical company. Here are a few of the require- 
ments this pump satisfies: Slow speed on the suction stroke to 
prevent ‘‘flashing’’ of the liquid Ethylene into a gas; special 
metallic packing which eliminates all leakage, withstands the 
15,000 psi compression; refrigeration through the jacketed liquid 
end to maintain the Ethylene in a liquid state; explosion proof 
operation—liquid Ethylene mixed with prescribed percentage 

concentrations of air is 
Field 


indicate complete operat- 


explosive. reports 


ing efficiency of this unit. 


Milton Roy Controlled Volume 


The successful pumping of a 


hydrocarbon of the peculiar and 


difficult nature of liquid Ethylene 
indicates the versatility of Milton 
Roy Controlled Volume Pumps. 
The fact that liquid Ethylene is 
an important building block for 
many organic compounds—used 


in anti-freezes, plastics, insecti- 


cides, resins etc.—makes high- 
pressure pumping of this liquid 
in controlled volume an indus- 


trial necessity. 


And for those diversified liquids 
usually considered as gases at 
normal temperatures and pres- 
sures—carbon dioxide, Butane, 
Vinyl Chloride, Propane, Pro- 


pylene, to mention just a few, 


Pumps have pin-point applica- 
tion. They give flawless service. 
Call the Milton Roy representa- 
tive listed in your classified 
telephone directory for additional 
information on Milton Roy Con- 
trolled Volume Pumps for your 
specific process problem. Or 


write us direct. 


1408 EAST MERMAID LANE, PHILADELPHIA 18, PA. 


MANUFACTURERS OF CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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ADVANTAGES NOT 
- RESTRICTED BY SIZE 





Gradiation> 
HEATERS 


For the smallest or the largest refinery 
unit Selas Gradiation Heaters incor- 


porate the same desirable features: 


FLEXIBILITY 
in their heating curves 


UNIFORM HEAT 
along and around the tubes 


POSITIVE HEAT RATE CONTROL 


COMPLETE COMBUSTION 
with little or no excess air 








CORPORATION OF AMERICA ¢ puiavEetPHia 324, PEennsyLVAniA 


Heat Processing Engineers for Industry + Development + Design + Manufacture 
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ENGLAND 


Alt 
yy 4 
Z , 
; 
y 


LOUISIANA 


Four FW CATALYTIC CRACKING UNITS 


@ one customer 


®@ one more proof of 
FW leadership in 
fluid catalytic cracking 


FOSTER WHEELER CORPORATION 
165 Broadway, New York 6, N. Y. 
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To obtain more 


With a combined capacity of 147,000 barrels a day, these 
four Foster Wheeler catalytic cracking units represent an 
important contribution to the world’s petroleum facilities. 
Phe first three units, each with a charging capacity of 25,000 
bbl per day, are currently in operation. The fourth unit, 
with a capacity of 72,000 bbl per day total feed, is under 
contract and scheduled for completion in 1954, 


FOSTER G WHEELER 
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TO SHUT OFF WITH TANK FULL, 
operator loosens o set screw and 
turns handles on bronze housing 


It's as easy as closing a valve 


TOP ENTERING turbine and pad- 
die type mixers for open or 
closed tonks. Sizes 1 to 500 HP. 


’ 


GET THESE HELPFUL 
LIGHTNIN CATALOGS 


This library of mixing information 
is yours for the asking. Catalogs 
contain helpful data on impeller 
selection; sizing; best type of ves- 
sei; valuable installation and op- 
erating hints; complete descrip- 
tion of LIGHTNIN Mixers 


MIXCO fivid mixing specialists 


Easier to repack 
than ever before 


LIGHTNIN SERIES SE 


(gear drive). Sizes | to 


25 HP. Also available in 


V-belt drive. 


INSIDE THE TANK, oa Teflon gas- 
ket is compressed between the 
seal collar and end cap. This pos- 


itively seals off tank contents 


LIGHTNIN PORTABLE MIXERS 

Used everywhere for hundreds 
of fluid mixing jobs. Thirty models 
to choose from. Sizes Ye to 3 HP. 


Liohtain Mixers 


No wrenches needed 
to shut off stuffing box 


from tank contents 


These two new LIGHTNIN Side Entering Mixers cut 
maintenance time in half, they're so easy to service. 

When stuffing box needs to be repacked, your main- 
tenance man just loosens one set screw. Then he 
easily shuts off the stuffing box from tank contents, 
by rotating the outboard bearing holder, which has 
two easy-to-get-at handles. 

Returning the mixer to operating position is just as 
easy and foolproof. You've never seen anything so 
simple and slick in a side entering mixer. 

Chis is just one of the features that will sell you on 


these new LIGHTNIN Mixers. Others are: 


Your choice of stuffing boxes or mechanical seals to 


fit the mixing job. 


Smoother operation because new vertical motor 
mounting (on gear drive units) moves center of 


gravity closer to tank, minimizing vibration. 


Full guarantee says the mixer will do the job and do 


it right, or your money back. 


Specify the new LIGHTNIN Mixers for gasoline 
blending, lube oil blending, sediment control—and 
wherever there's a b/g mixing job that must be done 
right. Call your MIXCO representative today, or 


write us for details. 




















A New Series on Fractional Distillation 


One of the bases of petroleum refining is fractional distillation. 
Technological improvement in refining processes and increasing costs 
of censtruction and operation place a premium on precise design and 
operation of equipment, But precise design and operation requires an 
extensive knowledge of the application of distillation principles. This 
knowledge and the use of such modern calculational techniques as the 
digital and the analog computers must be based upon a firm under- 
standing of the fundamental principles of distillation. 


In order to partially meet this continuing need, the editors of 
PETROLEUM PROCESSING have arranged for a series of articles on frac- 
tional distillation. It supplements an earlier series published in this 
magazine several years ago.‘!°-'5) While the previous series dealt pri- 
marily with the distillation of binary mixtures and column design, the 
present series will extend the information to the distillation of ternary 
and multi-component systems 


Author is Robert R. White, professor of chemical engineering at 
the University of Michigan, Ann Arbor, Mich., and much of the work 
he is now reporting is the result of original studies he has conducted. 
Prof. White has been on the faculty at Michigan since 1942, and 

a full professor since 1948. He received his B. S. degree in Chemical 
Engineering from Cooper Union Institute of Technology in 1936, and 
his M. S. and Ph. D degrees from Michigan in 1938 and 1941, After 
obtaining his Bachelor's degree, he worked for Calco Chemical Co. as a 
junior chemical engineer. During post-graduate studies at Michigan 
he worked on special research for Dow Chemical Co. He was later 
employed in the Research and Development Department of Standard 
AUTHOR Robert R. White of California and in the Legal Department of Universal Oil Products Co 











To Help You Design Fractionators 


1 in a series—Stripping and rectifying of ternary 
mixtures—completely distributed components 


By ROBERT R. WHITE be initiated by inquiring into the relationship 
Dept. of Chemical and Metallurgical Engrg. between reflux ratio, product composition and 

University of Michigan the number of equilibrium stages required in a 
stripping column such as is illustrated in Fig. 1 


HE series of papers published previously The feed stream, a liquid, is charged to the top 
on the subjects of binary distillation,(?°! stage, from which an overhead product vapor 
bubble plate column design, and ternary is withdrawn. A bottom product is withdrawn 
distillation’'*-'") emphasized the graphical ap from the reboiler. The reflux ratio for a strip 


ping column is usually called the “reboil ratio” 
and is the ratio of the rate at which vapor 
leaves the reboiler to the rate at which the 
bottom product is withdrawn, . B 


proach to distillation problems. The graphical 
approach is important not because of greater 
accuracy or ease in calculation but because it 
shows pictorially the factors which are import 


ant and their interrelationship. A clear grasp 
In the interest of simplicity, this discussion 


of these interrelationships gives the power to ; 
considers primarily systems of constant rela- 


analyze accurately many of the complexities of 
: tive volatility and constant molal overflow 

multicomponent and azeotropic distillation and 

the graphs constitute “maps” which are inval- 


Binary Mixtures 

uable in the effective use of mathematical re- A typical calculation for the stripping of a 
lationships. The prospective extensive use of binary mixture determines the number of stages 
analogue and digital computers in distillation required to produce a bottom product contain- 
; ing a mole fraction z, of the more volatile com 
derstanding of distillation theory ponent, from a binary feed mixture containing a 
mole fraction x, of the more volatile compo 


nent, and having an enthalpy h,, as a function 


calculations especially wi!l require a clear un- 


The present series of papers presents a con 
siderable extension of graphical techniques to 
multicomponent systems with primary empha 


of the reboil ratio, V_/B, at a given pressuré 
sis on ternary and quaternary system ; 


This type of calculation has been described 
previously, ‘'' and is illustrated by the en 
A study of multicomponent distillation may thalpy-composition diagram in 


Stripping Columns 
Fig. 2, where 
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Fractional Distillation 























ENTHALPY, BTU/LB. MOLE—> 























COMPOSITION, MOLE FRACTION 
OF THE MORE VOLATILE COMPONENT 
—— > 











FIG, 1 Typical stripping column and reboiler FIG, 2 Enthalpy-composition diagram, binary mixture 


point F represents the feed material and point B the 
bottom product. 

At total reflux, (V,/B *~%) the composition of the 
overhead vapor product is identical to that of the feed 
stream so that the point V,, on the saturated vapor 
line represents the overhead vapor, the point A lies at 








an enthalpy coordinate of «~ and a minimum number 
of stages is required to produce the epecified bottom 
product 

At a finite reboil ratio, te overhead vapor product is 
represented by the point V,, the reboil ratio V,/B be- 


— 


ing equal to the relative distance AF /F'V, and a some- 
what larger number of stages being required for the 
separation specified 

At the minimum reboil ratio, the line AFV coin 


ENTHALPY 


cides with the equilibrium tie line which extrapolates 
through the point F, an infinite number of stages be- 
ing required to fractionate from the point V The 
minimum reboil ratio is equal to the relative distance 
AF /FV 

The important characteristics of the stripping opera 











tion are 

1-The overhead vapor composition is a function of the 
reboil ratio 
The value of the minimum reboil ratio is a function 
of the separation specified since if the point B were 
located differently, the ratio 1.F FV would have 
a different value 
The composition of the liquid L and V in the 
zone of constant composition (infinite number of 





c stages) is a function only of the feed composition 


diagram, ternary mixturé and thermal condition and is independent of the sepa- 
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ration specified, ie. x,y, or of the value of the mini- 

mum reboil ratio 
These characteristics of a stripping operation are ex- 
hibited not only by binary systems but also, as will be 
shown, by multicomponent systems 

Ternary Systems 

With a given feed mixture of a fixed composition and 
thermal condition and column pressure, it is necessary 
to specify only two additional variables in order to 
“tie up” ali of the variables of a stripping operation 
regardless of the number of components of the mix- 
ture being fractionated.(*.'*.17) Again, if it is desired 
to determine the effect of reboil ratio on the number 
of stages required to produce a separation, one of the 
variables fixed is the reboil ratio, and only one variable 
is available to specify the separation. Thus, in a tern- 
ary mixture containing components a, b, and ec listed 
in the order of decreasing volatilities a,, a»), and a,, re- 
spectively, one may fix only one composition variable 
such aS Xap, Lop, OF Ley 

Consider first the case where z,,, the concentration 
of the most volatile component in the bottom product 
is specified. This method of specification ensures that 
all of the components shall be present in the bottom 
product. The enthalpy-composition diagram for the sys 
tem, while of little use in quantitative calculations, is 
helpful in understanding the principles involved and is 
shown in Fig. 3, where the point F represents the com 
position and enthalpy of the feed, in this case a sat- 
urated liquid, and the line JJ represents all of the sat 
urated liquids containing the specified concentration of 
component a 

At total reflux, the overhead vapor represented by 
the point V, has the same composition as the feed 
stream and stage-to-stage calculations may be initiated 
with this vapor. Equilibrium relations give the compo 
sition of the liquid leaving stage 1, L;. At total refiux 
the compositions of the liquid and vapor passing on 
another between stages are equal so that the point rep 
resenting the vapor leaving stage 2, Vo, lies in the sat- 
urated vapor surface vertically above the point repre- 
senting the liquid leaving stage 1, L,. The stage-to-stage 
calculations are continued until a liquid product is ob- 
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tained which satisfies the specifications, locating the 
point B representing the bottom product. Where the 
saturated liquid and vapor surfaces of the enthalpy- 
composition diagram are parallel planes, i.e., where con- 
stant molal over-flow conditions apply, it is convenient 
to deal with the projection of the solid diagram on 
the ternary composition base as shown in Fig. 3, and in 
the subsequent discussion only the projected diagrams 
will be used 

At a finite reboil ratio, it is necessary to assume a 
bottom product, B; to calculate the overhead vapor cor- 
responding to the assumed bottom product by a material 
balance; and to check the assumed bottom product 
through a stage-to-stage calculation. Under conditions 
of constant molal overflow the ratio L/V is a constant 
so that the distance ratios in Fig. 4 satisfy the relation, 


BV, BV BV» BV, L 
BL, BL» BL, BF V 


Thus, in effect, the material balance by which, for ex 
ample, the vapor leaving stage 2, Vo, is calculated from 
the liquid leaving stage 1, L,, amounts to locating the 
point V. on the line BL, so that L/V BV./BL, or 
where V,/B BL, /L,V 

As the reboil ratio is decreased, the concentration of 
the intermediate component in the bottom product in 
creases until, at the minimum value of the reboil ratio 
the overhead vapor, V,, is in equilibrium with the feed 
and the point B, lies at the intersection of the tie line 
FV, with the specification line 2,, as illustrated by 
Fig. 5. At the minimum reboil ratio a zone of infinite 
stages and constant composition develops at the feed 
plate and the value of (V,/B),,;, is the relative dis 
tance FB/FV, 

Thus, in stripping a ternary system, the composition 
of the bottom product varies with reboil ratio as well 
as the composition of the distillate product. This is 
shown in Fig. 6, where B, and B, represent the bot 
tom products at total and minimum reboil ratio, re- 
spectively, and the curved line FV, represents the 
locus of the corresponding distillate products, each pair 
of distillate and bottom products being connected by a 
straight line through F such as V, and B. As the reboil 
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ratio decreases, the bottom product composition shifts 
toward alignment with the equilibrium tie line originat- 
ing at point F. This is a general characteristic of all 
systems in either stripping, rectifying or complete col- 
umns and regardless of the manner of specifying the 
separation 

Where the separation is specified so as to insure that 
all of the components appear in the bottom product, 
the zone of infinite stages at minimum reboil ratio al- 
ways appears at the feed stage and the liquid in the 
zone has the composition of the feed stream provided 
it is a saturated liquid 


Rectifying Columns 


A rectifying column is one which receives a_ feed 
stream in the vapor phase under the bottom stage, pro- 
duces a liquid bottom product trom the bottom stage 
and a distillate product from a reflux accumulator, as 
illustrated diagrammatically in Fig. 7. The general rela- 
tionships established in the previous sections for strip- 
ping columns apply in all respects to rectifying columns 

For example, Fig. 8 illustrates the specification of 
the concentration of the least volatile component in the 
distillate and is analogous to the specification of the 
stripping column as illustrated by Fig. 5. The point 
most volatile component in the bottom product of a 
Dy represents the distillate product at total reflux ra- 
tio. As the reflux ratio is decreased the composition 
of the distillate product shifts until, at minimum reflux 
ratio, it has reached D, on the extrapolation of the 
equilibrium tie line through the feed point, the zone of 
infinite stages and constant composition developing at 
the feed stage and the bottom product being in equilib- 
rium with the feed 

Again, if the specification insures the appearance of 
all components in the distillate product at minimum 
reflux ratio, the zone of infinite stages appears at the 
feed stage and the vapor in the zone has the composi 
tion of the feed stream, provided the feed is a sat- 
urated vapor 


Example Problems—-Calculation of Stages 
In order to clarify the preceding discussion, the 
following example problem will be solved 
It is desired to strip a saturated liquid feed contain- 
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FIG. 7—Rectifying column 


ing 35 mole “% of component a, 35 mole‘, of b and 30 
mole ©; of ¢ to produce a bottom product containing 
not more than 1.0 mole ‘% of component a. The relative 
volatilities of components a, b and ¢ are 2.0, 1.5 and 
1.0, respectively. The column to be used is shown in 
Fig. 1. Compute the relation between reboil rates, prod 
uct composition and the number of stages required as- 
suming constant molal overflow 


Minimum Reboil Ratio 


Referring to Fig. 5, at the minimum reboil ratio, the 
following proportionality must apply‘' for any com 
ponent 


V, 
B 

At the minimum reboil ratio, the overhead vapor, 

is in equilibrium with the feed, F, when it is a 

urated liquid 


y Kx 


where K equilibrium volatility constant for com 


ponent 4 


7 ) r K a,t 
K 
where K reference equilibrium volatility constant 
a K,\/K 
Adding Equation 3 for all the components 


relative volatility 


wm 4 ' y Sy 1.0 K,Yajz 


so that 
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a2; 





Laz; 
Therefore, in Equation 1, 
aL ip 


(6a) 
and 


> (ajXjp) (Liz Tip) 
Min. Reboil Ratio 
s 
Cipla; LajLjr] 


Letting i component a 


Min. Reboil Ratio 


(2.0 x 0.354 


: 5+ < 0.30) (0.35—0.01) f 
0.35 (2.0 —2.0 X 0.35 + 1.5 x 0.35 + 1.0 x 0.30) 


(1.525) (0.34) 


, INFINITE 
(0.35) (0.475) STAGES 


The composition of the bottom product at the mini- 
mum reboil ratio determined by writing Equa- 
tion 7 for component a and one of the other components 
such as b so that 


may be 








(Lajtjp) (Lay Lan) 


Lap laa Lajrip] 


(9a) 
(LajXjp) (Loy Top) 
“ Letting 1 , and ) 
ah iD iE 

ry, Since ry and a 
‘rom which 


= ) | 


(8) 


Substituting the values, since the 


Then 
above calculation 
showed that La,x;; 1.525 


Substituting the values in Equation 12 


0.01 2.0" 
0.35 + (0.35) t (0.30) 
35 | 1.5 
and the bottom product composition with infinite stages 
and the minimum reboil ratio is 


0.368 


From which n 6.74 
Component 
a 
b 


c 


Mole Fraction 
0.01 
0.368 0.010 
0.622 


and from Equations 10 and 11 


0.069 
; ; 0.921 
1.000 

1.000 
Total Reflux__Minimum Stages 
The Fenski-Underwood equation('.5) is used to com- Stage Requirements at Intermediate Reflux 
ute th ‘ration at total reflux 
ion st sins sacri When the ratio V, 
is 


B is some finite 
the quantity of the 
log ( —— 


value such as 6.0 
bottom product, B, is fixed since 
under constant molal overflow conditions the quantity of 
overhead product V, is equal to the quantity of vapor 
leaving the still, that is, 


F V; 1.0 
V,/B Vi/B 6.0 or V 
refers to liquids leaving stage n 


and B F/(1.0 
refers to liquids entering stage 1 


log | 


where the subscript 
and the subscript 
or in another form 


6.0B 
n 6.0) 1428 


oO and V 0.8568 


Since the proportions of F, B and V, are fixed by fix- 
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ing the value of V,/B, the straight line BFV,, repre- 
senting the overall material balance, must pass through 
Ff, the point B must lie somewhere on the line represent 
ing 1.0 mole-(/ component a (specification line) and the 
point V,; on a line parallel to the specification line lo 
cated so that any straight line through F divides into 
Segements such that FV,/FB B/V,. The location of 
the points B and V, on these lines and, in other words, 
the determination of the composition of streams B and 
V, depends upon trial and error stage to stage calcu- 
lation 

The trial and error stage to stage calculations ar 
begun by assuming the location of the point B represent- 
ing the composition of the liquid leaving the still. This 
assumption fixes the vapor V, leaving the stripping 
column. The calculation of compositions in the column 
can be started either at the top of the column or with 
the still 


If the calculations are started at the top of column 
the liquid L, leaving the top stage of the stripping col- 
umn is located at the end of the equilibrium line through 
V,. The stream B is the difference between the liquid 
feed and V, and is also the difference between the 
vapor and liquid passing each other between any two 
Stages of the column, 

Thus the vapor rising from the stage below the feed 
can be determined by a material balance and must lie 
on the line BL, so that BV./BL, F/V,. While the 
point V» can be located graphically, it is usually nec- 
essary to calculate the composition of V. by a material 
balance since the distances dealt with on the composi- 
tion diagram are small and thus the graphical method 
is subject to considerable error unless unusual care is 
taken 

The liquid leaving stage 2 can now be calculated and 
lies on the equilibrium tie line from V». Again, the bot- 
tom stream is the difference between the liquid L. and 
the vapor V,, and thus V, lies on the line Bl. so that 
BV,/BLe F’'/V, or the point V, is preferably located 
by calculating the composition of the stream V, by a 
material balance 

The stage to stage calculation is continued until point 
B is passed. If the correct composition of the bottom 
product is assumed one of the calculated liquid compo- 
sitions will agree with the assumed bottom product 
composition resulting in a diagram similar to that of 
Fig. 4. Rigorously, if the agreement is not exact, a new 
bottom product must be assumed and the calculation 
repeated However, if the agreement is fair and a 
smooth curve through the liquid composition extrapolates 
through B, a practical result may be obtained by esti 
mating a fractional stage along the smooth curve 


Feeds Other Than Saturated Liquids or Vapors 

As was discussed in the stripping of binary mixtures 
Fig. 2, the composition in the zone of infinite stages at 
the top of a stripping column or the bottom of a recti 
fying column is determined by the equilibrium tie line 
which passes through or may be extrapolated through 
the feed point F. Also, it is the zone at the end of the 
stripping or reeccifying column which connects through 
unique paths of fractionation to other zones of infinite 
stages in complex systems. Thus, for unsaturated feeds 
to stripping columns or for superheated feeds to recti 
fying columns, it is necessary to locate the equilibrium 
tie which extrapolates through the feed point 

For systems of constant molal overflow, it may be 
assumed that the enthalpy of the saturated liquids is a 
constant and the enthalpy of saturated vapors is a con 
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stant. Thus, applying the proportionalities used through- 
out the discussion for a system of n components 


hy a 


H h 


from which 


h 
H h 


The composition of the liquid end of the equilibrium 
tie line through the feed, x2,, may be calculated from 
Equation 14 by assuming a value of La,r,; such that 
I 1.0 

Real Systems 

Many of the mixtures encountered in petroleum re- 
fining give constant molal overflow conditions in coi- 
umns but show a variation in the relative volatilities, 
which while not sufficient to produce azeotropes, do 
not fit the assumption of constant relative volatility 
With such gystems, the preceding discussion of mini- 
mum reboil ratio and reflux ratio applies, provided the 
deviation from constant relative volatility is not suf- 
ficient to produce an infinite stage zone between the 
feed stage and the product end of the column, as is 
sometimes the case, for example, in the rectification 
of the famous ethanol-water system. The calculations 
for total reflux should be modified by using relative 
volatilities which are the geometric mean of the values 
at the ends of the column, i.e 


yi/2 


Analytic Relations for the Number of Stages 
Recent publications of Underwood ‘*") and others 
‘+ have provided analytic relations between reboil ra- 

tio and the number of stages. These will be considered 
in later articles 
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Old Analyis Problem Solved. sioris punay, 


chemist at Beacon research center of The Texas Co 
checks flow rate of nitrogen in a microcombustion train 
which he and another Texaco chemist, Erwin Stehr, de- 
signed for the direct determination of oxygen. A modifica- 


CHEMIC, l 


THIS C. 
x) OPERATED —_ 
, 


tele, DAYS 


WITHOUT A LOST 


Signboards Sell Safety a: « perrocnemicat pian 


(left), and in a refinery (right) Shell Chemical Co. safety 
inspector R. C. Mobley and safety committee chairman 
C. H. Hahn point to “tire” sign marking 800 safe day 
at Torrance, Calif butadiene plant. At Esso Standard 
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tion of the Schutze-Unterzaucher method, the Dundy-Stehr 
method overcomes a major defect inherent in the earlier 
technique—inaccuracy. It is further useful because of its 
ability to analyze minute samples the only amounts 
available in many instances 


that's always 


, in § tyle 
a 


by 


- , 
-- bee A 


Bayway refinery: Joseph Bianco shows 5',-lb, stud 
which fell from a tower and would have cracked his 

<ull but for the “Skullgard” that he was wearing. James 
Sergi exhibits cracked safety goggles that stopped a flying 


hunk of concrete from blinding him 
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Electric Power for Refineries 


—Its generation and distribution 


By R. F. LAWRENCE and H. B. THACKER 
Westinghouse Electric Corp. 


ROBLEMS of generation and dis- 

tribution of power in petroleum 
refineries do not differ widely from 
those encountered in large industrial 
plants 

The power source for a refinery 
usually consists of one or more gene- 
rating plants, often supplemented by 
a utility tie, and the electrical loads 
are distributed over a relatively large 
area A considerable quantity of 
steam is used in the refinery proc- 
esses, and one of the major problems 
is obtaining a proper balance between 
the steam load and the electrical 
load 

The kilowatts that can be generated 
are frequently dictated by the steam 
requirements which determine steam 
flow in the turbines. This aspect of 
the problem is most important; but 
while being recognized, it is outside 
the scope of this paper. This dis- 
cussion is confined to the electrical 
aspects of the problem of power gen- 
eration; such as bussing arrange- 
ments, reliability, voltage class, ties 
to electric utillty systems, and-—in 
particular—circuit breaker applica- 
tions. The problem of power distri- 
bution is closely integrated to the 
problems associated with power source 
and, among other factors, depends on 
the magnitudes, location, and type of 
load to be served. 

A wide number of bussing arrange- 
ment can be used in an industrial 
generating plant Quite a few elec- 
trical layouts within the realm of 
experience of the authors have been 
plagued with the problem of too low 
a generating voltage for the generat- 
ing capacity involved. The result in 
many cases was the exceeding of 
available circuit breaker ratings; 
thereby necessitating the introduction 
of a higher voltage for additional 
capacity. These situations have re- 
sulted from expansion of the elec- 
trical system to supply the refinery 
facilities necessary to meet today’s 
demand for petroleum products 

Many large, older refineries have 
generating capacity at 2400 volts, a 
justifiable voltage in view of its being 
the utilization voltage of large motors 
Generation at this voltage permits 
utilizing much power without a trans- 
formation, except for the 480 volt 
loads These same refineries have 
added generating capacity or utility 
ties at a higher voltage in order econ- 
omically to apply necessary switch- 
pear. 

Fig. 1 shows some common gen- 
erating station bus arrangements. In 
attempting to generalize the problem, 
difficulties are encountered because 
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of the large number of variables. The 
following factors enter each individual 
problem, thus making any one case 
unique: 

1—Number of generating plants, 
utility ties if used, physical location, 
and distance between power sources. 

2--Number of generators per plant, 
individual generator ratings, total 
plant capacity, and capacity of utility 
ties. 

3—-Impedances of system elements, 
such as transformers, tie lines, gen- 
erators, and also large synchronous 
and induction motors which contribute 
to fault currents. 

4—Allowable voltage drops for 
normal and emergency operating con- 
ditions. 

5--Total electrical load to be sup- 
plied, its location, service continuity 
desired, need for spare generating 
capacity. 

Some generalizations can be made 
with certain assumptions. The results 
obtained illustrate the principles in- 
volved 


Application of Switchgear 


For the bussing arrangements A, 
B, C, D, and E of Fig. 1, (these being 
most common) maximum short cir- 
cuit capacity was calculated and is 
shown vs. the total generating capac- 
ity in Fig. 2. For these schemes the 
values of reactance were assumed as 
shown on Fig. 1 Motor loads and 
short circuit contr'butions therefrom 
were neglected. The right hand ordi- 
nate of Fig. 2 shows the kva inter- 
rupting duty for standard ratings of 
oil circuit breakers used in metal-clad 
switchgear. Oil circuit breakers only 
are listed although air circuit break- 
ers are available. If a corrosive at- 
mosphere prevails, as it often does 
in a refinery, the oil circuit breaker 
is preferable 

The results shown in Fig. 2 illus- 
trate the benefits gained in limiting 
short circuit duty through the use 
of current limiting reactors for dif- 
ferent arrangements. While the sim- 
plest scheme, shown by arrangement 
A, has all generators on a single 
bus, the limitations imposed by avail- 
able circuit breaker ratings are ex- 
ceeded for low total generating capac- 
ity, even at the higher voltage of 
13.8 kv. Equally satisfactory schemes 
are obtained through the use of re- 
actors such as in B, C, D, or E. Gen- 
erally speaking it will almost always 
be found that a synchronizing bus 
provides the most effective use of 
reactors to limit short circuit duty. 

The data of Fig. 2 can be plotted 
in terms of short circuit current (in- 


stead of kva) vs generating capac- 
ity, as shown in Fig. 3 for arrange- 
ment A. For any given generating 
capacity and resultant short circuit 
kva, the short circuit current is de- 
pendent upon the system voltage. 
When the circuit breaker ratings are 
interpreted in terms of maximum in- 
terrupting current at the particular 
voltage, the limits of generating ca- 
pacity at that voltage for a given 
breaker are easily visualized 


For example, using an F-100 break- 
er, the maximum generating capacity 
is 8000 kva at 2.4 kv, 4.16 kv or 6.9 
kv. For a B-20-B breaker it is 7200 
kva at 2.4 kv and 12,000 kva at 4.16 
kv: 6.9 kv and 13.8 kv. The B-20-B, 
B-22-B and B-28-B breakers are 13.8 
kv breakers but may be used on lower 
voltage service as long as current 
interrupting limits are not exceeded. 
Fig. 3 might be repeated for some of 
the other arrangements. Its main 
purpose however is to illustrate cir- 
cuit breaker limitations which often 
dictate the voltage of the generating 
source or the incoming utility cir- 
cuit. 

Two other schemes are illustrated 
in Fig. 1, namely F and G which are 
the ring bus and the mutual reactor 
The ring bus will have about the 
same interrupting duty (slightly 
higher) as scheme C but may have 
some operating advantage because of 
the use of a closed ring. This oper- 
ating advantage comes about during 
emergency operation with one gen- 
erator out of service. In the case of 
a ring bus, with one generator down, 
power is supplied to this bus from 
each adjacent bus through the re- 
actors. 

In the case of scheme C, if a gen- 
erator is down at either end of the 
bus, all power must be transferred 
over the bus tie reactor from an ad- 
jacent bus. In either of the schemes, 
C and F, breakers can be used to 
by-pass a reactor for emergency oper- 
ation. Such use increases the switch- 
gear cost in the generating station 
but provides better voltage conditions 
by eliminating power current flow 
through the reactor. Some compli- 
cation is added in switching proced- 
ures, 

The mutual reactor has not been 
used to any great extent but is a 
satisfactory scheme Each case is 
best analyzed on its own merits. In 
general the major precautions which 
must be taken in design is to limit 
induced voltage on one side of the 
reactor with fault current flowing 
from the generator through the other 
side of the reactor. 


Schemes D or E can utilize by- 
passing circuit breakers on the syn- 
chronizing bus reactors for emergency 
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FIG. 1—Generator station bussing ar- 
rangements (Assumptions refer to cal 
ulations for results for Figs. 2 and 3) 


operating conditions 
and 


The advantages 


disadvantages are similar to 


those discussed for schemes C and F 
above 

there 
more than one source of power, may- 
be two or three power plants. Often- 
synchronizing arrange- 


In some refineries may be 


times a bus 
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A of Fig. 2 


ment is used In tying two plants 
together or in bringing in a utility 
tie the question frequently arises as 
to whether or not it is con 
nect the tie lines to the synchronizing 
bus or to one of the load bus sections 

This question is difficult to answer 
because of the 


best to 


each 
studies have shown 
each scheme to have merits in limit 
ing interrupting duty Generally 
speaking, it appears fundamental to 
consider a tie line as a power source 
which would be 
bus section 


peculiarities of 
Some case 


connected to a load 
The service continuity to any ele 


trical load in a refinery or industrial 


Interrupting capacity in amps 


vs 
(Arrangement A of 


total generating capacity for 
Fig 1) 


(Curve 


plant is only as good as 
of the 
and 
load 
bus 


the relability 
source and the main 
alternate or dual feeds to that 
Whether or not single or double 
type of switchgear is best de 
pends upon an evaluation by the 
refinery management of complete loss 
of power and consequent loss of pro 
luction vs incremental 
cost Many standard 
are available in 


geal It 


power 


switchgear 
arrangements 
metal-clad switch 
seems unlikely that a single 
bus arrangement would provide suf- 
ficient reliability for an electrical load 
in an oil refinery and for this reason 
an alternate arrangement of main 
and transfer, double bus-double break 
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Table 1—Comporison of Individual Characteristics of Ten Basic ment of the distribution system. 
Systems The problem of what voltages 
Operation should be used is largely one of eco- 
Type of Distribution System ‘buts Continatty po al panel Cont henuneaee nomics. In the primary voltage range, 
wentionn} Gimple-Radia E F E A D major items whose costs enter into 
Simple- Radia ‘ k D ( : the choice are primary feeder switch- 
a ta a Ay r “ . gear at the plant power source, and 
Primary-Selective Radia D D B the primary feeder circuits them- 
Secondary-Belective Radia 8 B selves. The cost of circuit breakers 
) ) controlling the primary feeders varies 
. widely with the system voltage. The 
economical use of circuit breakers at 
2400 volts is limited to interrupting 
duties not exceeding 183,000 kva and 
Table 2—Weighting of System Characteristics at 4160 volts to 250,000 kva and be- 
low. This means that for plant loads 


D 
Simpie-Network \ \ ( 
Simple Spot-Network I 
Primary-Selective Network 

Primary-Selective-BSpot Network 





Operation 


Flexi- Service Regu-  Effi- & Maint. Initial beyond about 10,000 kva primary 
bility Continuity tation elency Cost Investment feeder switchgear cost may be ex- 


ie cessive at the lower voltages. 

The cost of primary feeder cir- 
cuits is, in general, considerably re- 
duced at the higher system voltages. 
Lower current requirements or great- 
er circuit loading within permissible 
voltage regulation limits is respon- 
sible for this. Taken together, the 
cost of primary feeder circuits and 


. : . their switchgear is a major factor 
Table 3—Comparison of Systems Based on Assigned Weightings favoring the higher primary voltages 


Shown in Table 2 such as those in the 15 kv class 


Type of Distribution System Weighting Factors—( From Table 2) Grading» The 
“Normat’’ Plant t i i iv 04-100 





possibility of supplying the 
tional Simple Radia . : . 04-07 larger units of motor load directly 
Modern Simple Radial ; D ; o from the primary system and the 
gay Ay FO : : , attendant saving of step-down trans- 
‘rimary Selective Radia ; } former capacity may appear to favor 
: R a low primary voltage. A _ voltage 
of 2400 volts is most favorable from 
this standpoint alone, since the cost 
of motors and control at 2400 volts 
is substantially less than at higher 
voltages 





However, the savings in step-down 

capacity or in motor and control cost 

er, double bus-single breaker is con The need for reliable and substan- murt more than offset the increased 
sidered best tially uninterrupted service, where cost of the primary feeder circuits 
process unit operation depends solely and switchgear in order to justify 

Problems of Distribution on electrical drives, must include the the lower primary voltage. It ap- 

The electrical distribution system distribution system and the electri pears that a large portion of the total 
in the modern oil refinery has been power source itself plant load, possibly 50% or more, 
an ever-expanding link between the Along with reliability another im- mus consist of motors larger than 
power source and the growing elec- portant requirement of the refinery 200 hp. before this offset point is 
trical load In addition to lighting, electrical system is flexibility reached This will of course vary 
as much as two-thirds of the motive The competitiveness of the business, greatly with the amount of plant load 
power needs of the present day re- reflected in the continual development considered. The larger the plant load 
finery are supplied by electric motor of new processes and methods, calls and the larger the motor sizes con- 
drives Pumps, for cooling water for relatively short term financing sidered, the greater percentage of 
and for oil and its products in the of new plant construction or modern- large motor load necessary to justify 
process stream, compressors, agita- ization as compared to many other the low primary voltages on this basis. 
tors, mixers, dehydrators, materials types of plants. While this means The voltage of the utility supply 
handling equipment these have all that the dollars invested in refinery to the plant is often a factor in 
contributed to the growth of the load plant, including distribution system choosing the primary voltage of the 
on the electrical distribution system investment are scrutinized with a distribution system When the util- 
The continuous nature of the re- cold eye, it also means that a sys- ity supply voltage is higher than 15 
finery processes, with often no more tem with inherent flexibility to handle kv, step-down transformer capacity 
than one annual shutdown for main- a changing and growing load is of is necessary to provide a primary 
tenance, demands the utmost relia- great importance voltage below 15 kv. The cost of 
bility of whatever means are used this step-down capacity is about the 
to power the plant In the past this Selecting System Voltages seme for any of the common primary 
has been an objection to the large An important step in planning a voltages so that its cost has little 
scale utilization of electric motor new system and often a part of plan- or no influence on the voltage choice 
driven equipment in the refinery. Im- ning the expansion of an existing However, where the supply voltage 
provements in motor designs to meet system is the consideration of volt- is below 15 kv, the saving of the cost 
the requirements of hazardous and age levels to be used. The choice of step-down capacity will often jus- 
corrosive atmospheres have helped of voltage both at the primary level tify making the primary voltage the 
greatly to overcome the problem of and at the utilization voltage level same as the incoming supply voltage. 
reliability as well as that of safety may appreciably affect the arrange- The choice of the secondary or util- 
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ization voltage depends largely on parison of the characteristics of the flexibility and service continuity were 
these major factors 1) Secondary ten major forms of industrial dis- increased by 100% 
substation cost; 2) Low voltage feed- tribution systems. In this table the Table 3 gives the comparative 
er circuit cost; and, 3) Motor and individual characteristics of each sys- standings of the ten system arrange- 
control cost. tem are not related to each other in ments based on the weighting factors 
For a given type of secondary sub- terms of importance to a particular of Table 2. It is shown that seven 
Station the cost per kva of substa- application. In order to compare the of the ten basic systems appear to be 
tion capacity at different secondary overall standing of the various sys- most applicable for the so-called nor- 
voltages depends to a great extent tems for a particular type of plant, mal plant. When the systems are com- 
on how large the substation is and the characteristics used must be pared in terms of requirements of the 
what size low voltage circuit breakers weighted according to their import- refinery six of the ten systems have 
are required. In general the cost of ance in meeting the plant's require- a rating of C or higher, For the par- 
160-volt substations is appreciably ments ticular weighting factors assumed, 
lower than 208 volt substations. The Table 2 shows 
difference in substation cost at these 
two secondary voltages increases for 


various weighting the numerical gradings show that 
factors which were considered and the three of these six systems are the 
corresponding percent weight given highest rated. These three systems 
large substation sizes where the inter- to each system characteristic. It will are 1) The Loop Primary Radial 
rupting duty becomes the determin- be noticed that the first set of factors System; 2) The Banked Secondary 
ing factor in the size of low voltage is designated as being for a “normal” Radial System; and, 3) The Primary 
breakers required. In many cases low plant. It is of course recognized that Selective Network System 

voltage switchgear will represent there is probably no such thing as a 
from 40 to 60% of the investment in normal plant 

secondary substations. Since for a 
given size substation both interrupting 
duty and total current rating are less 
than half at 460 volts than at 208 
volts, lower cost breakers contribute 
greatly to the overall lower cost of 
160 volt substations 


In making a final choice of sys- 
tem arrangement for a particular re- 

Each of the next three groups of finery installation there will likely 
weighting factors are the same as those be many local factors to be consid- 
of the normal plant except that the im- ered. In addition it is inevitable that 
portance of one of the three charac- the importance of the various dis- 
teristics, flexibility, service continuity tribution system characteristics will 
and initial investment, is emphasized vary among refineries and operators 
by doubling its weighting factor, In However it is felt that by applying 
e feeder circuit costs the last f factors all three of Weighting factors appropriate to the 
avor the higher second these characteristics, which are con particular conditions, the choice can 
ary voltage. A smaller conductor size 


5 
f 
I 


Low volta 
also usually 


st 
Sel 0 


idered of more than usual importance be narrowed down to two or three of 

for a given load along with lower I°R to the refinery installation, have been the basic arrangments and thus fur- 

losses is responsible for this given more weight than that consid- nish the planning engineer with a 
The other factor influencing the ered for the “normal” plant. In order guide to obtaining the best system 

choice of utilization voltage is the to show that service continuity and for the job 

cost of motors and control. For mo- flexibility in the refinery distribution 

tors alone, in sizes up to 200 hp system may be considered of rela mapenechean-cagstane 

costs are similar for 208, 220, 440 and tively greate! importance, « mmpared 

550-volt ratings. Introducing the cost to initial 

of control, however, makes the 208 


and 220-volt ratings the more expens 


investment, than was con 
sidered in the normal plant the 
weighting of initial investment was 


ive except for the very small ratings increased by 50°7. The weightings of 


up to about 10 hp 

The use of two utilization voltages 
is common in many verinertes where Meet the Authors 
the larger units of motor load are ; 
supplied at a voltage above 600 volts iz R. F. Lawrence, an ¢ leetris utility engineet 
If the system primary voltage is with Westinghouse Electric Corp., has been 
above the 4 kv class a step-down to with the company since 1943 when he was 
2400 volts for these large motors is 2 graduated from Pratt Institute’s school of 
likely to be justified. If the primary electrical engi- , 
voltage is in or below the 4 kv class, 3 neering He has 
the large motor load can be supplied ; . b« 
at the same voltage avoiding the cost 
of step-down transformer capacity. In 
either case, two utilization voltages 
are employed, one above and one be- 
low 600 volts : a 
generation, trans 





en concerned 
with problem: 
dealing with the 
application of 


Distribution System Arrangement 

In developing a plan for the ar- 
rangement of circuits and equipment 
making up the distribution system tric power 
there are, in general, ten basic forms 
to be considered. However, in a spe- 
cific type of plant such as the petrol- 
eum refinery the inherert require- 
ments of the load to be served will 


mission, and dis- 
tribution of elec- 


Mr. Lawrence For the past 
six years, Mr 
Lawrence has been assigned to the Southwest- 
ern district where his work hag brought him on 
into close contact with the petroleum industry Mr. Thacker 
eliminate several of these basic sys- He is also a lecturer at the University of Pittsburgh in the Westinghouse 
tems from further consideration. The graduate study program 


principal requirements of refinery elec- H. B. Thacker, a distribution engineer in Westinghouse’s electric util 
trical load have been previously dis- ty engrg. dept., has been with the firm since 1946, when he left the U. S 
cussed. It remains to show the effect Army Signal Corps after three years’ service. Born in New Castle, Penna 
of these requirements on the selec- n 1919, Mr. Thacker received his B.S. in electrical engrg. from Penn Stat« 
tion of a distribution system arrange- 

ment 


in 1941, and worked for Pennsylvania Power Co. and Youngstown Sheet 
Table 1 shows the results of a com- 


& Tube Co. before entering military service 
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How to Apply Method of Slope Deflection 
To Thermal Stress Analysis of Piping 


By E£. ALFRED PICARDI 
Chemical & Refinery Division 


Kaighin & Hughes, Inc., Toledo, Ohio 


‘AFE and economical piping designs for refinery and 


petrochemical processing installations are requiring 
increasingly accurate stress analyses of all or part of 
each system. Pressures and temperatures in new proc- 
continually on the upgrade; safety 


ments are getting more severe; the cost of piping 


esses are require- 
ma- 
terials is increasing 

All of 


will 


these factors dictate that greater attention 


have to be paid to the design of this part of the 
plant 
Toward this end, more extensive analysis of piping 
systems seems to be in order, perhaps through the use 
of some of methods for solution of indeterminate struc- 
familiar to the and mechanical engi- 
One such method which lends itself to the analy- 
piping 


method of slope deflection 


tures structural 
neer 


sis of systems and deserves consideration is the 


This method is proposed as a reasonable solution for 
piping 
commonly 


most single plane systems. Its advantages over 


most of the employed methods lies in its 


adaptation to 


1. Systems having more than two anchor points 


Systems having branch lines connected to a main 


” 
3. Systems having yielding supports 
‘ 


Systems having members of different pipe diameters 
and moments of inertia 

Systems where “Cold Springing” or pre-stressing is 
desirable 
Systems analyzed in this and with the re- 
sulting stresses in curved sections modified by the £ fac- 
tor of Professor W. Hovgaard'') yield sufficiently close 
results on the safe side.‘*) 

Most of the analysis methods commonly in use at 
present do not provide for the effects of all of the con- 
ditions listed above. 

The is a brief explanation of the 


and two examples of its use 


manner 


following method 
Example I is a demonstra- 
tion of the method applied to a simple 90° “L" Bend, 
fixed at both ends. It offers a review of the theory and 
computing method for this very shape. Ex- 
ample II demonstrates the method applied to a more 
complicated system containing three anchor points and 
members of different diameter pipe. 

The basic slope deflection equation'*) may be expressed 
as follows 


common 


My, t Oy (A) 
L 


Soyep) F.E.M.,,; 


POSITION — ~ r a 

—a aks «uu —— “4 r 
Or / 4 | 

lay] 


Where: 


F.E.M.np The 


Myr = Moment applied to the “N” end of mem- 
ber NF. 

- The rotation of the tangent to the elastic 
curve at the ends of the 
to its original direction. 
Rotation of the chord of the elastic curve 
joining the ends of the member referred to 
its original position. 

Modulus of elasticity of the material at op- 
erating temperature. 
The moment of inertia of the 
cross section. 
L The length of the member 
fixed end moment at the “N” 
member NF 


member referred 


pipe metal 


end of 


NOTES 


a 


b 


Moments applied to the ends of members will be taken 
as positive when acting clockwise 

Rotation ¢ will be taken as positive when the chord 
of the elastic curve has rotated clockwise from its 
original position. 

Rotation @ will be taken as positive when the tangent 
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FIG. 2—Layout of piping for Example I 


to the elastic curve has rotated clockwise from its 

original position 

The fixed end moments are those moments which 

would occur at the ends of the member due to exter- 

nal loading if these ends were fixed. They may be 

determined for any given loading of a member by 

use of the formulas for moments at the ends of fixed 

end beams. In general piping problems external loads 

are not applied to the pipe system and therefore the 

fixed end moments are zero 

For any given pipe structure we may write the ex- 
pression (Equation A) for the moments applied to the 
ends of each member. These equations, together with 
the equations of statics, permit solving for the unknown 
moments at each joint of the structure. We may then 
construct a bending moment diagram and compute the 
reactions at anchor points 

Bending stresses at any point may be computed from 
the moment at that point in the usual manner 


EXAMPLE I 

Stress analysis of a 90° “L” Bend, shown in Fig. 2, 
by application of the slope deflection method. 
Given 

90° Bend, both ends fixed 

ASTM Spec. A-106 

Steam Temperature, 700° F 

E @ 700° F 25 10.6 psi 
5.75 in. per 100 ft 
101.6 sq. in 

26.04 sq. in 


12 in. Sch. 80 Pipe 
Pressure, 650 psi 


Expansion 

Flow Area 

Metal Area 

Moment of inertia 475 in.4 

Section Modulus 74.5 in 

Allowable combined stress 0.75 (9100 + 9600) 

14025 psi 

Ay (5.75 * 80) /100 4.5 inches 

Ao (5.75 * 50) 100 2.88 inches 

Starting with the basic slope deflection equation 
2EI1 

My» j (20y + 6; Sonp) F.E.M.y; (A) 

the following slope deflection equations may be written 

for the elastic curve in Fig. 3 


2E!, 


M,; ; (26, + Op 3Sdap) F.E.M. 4p 


Mua I ka Sopa) F.E.M.p, 


F.EM. 9 


M x ; 3enr ) 
I 


2E1, 


M,; RB I (26, ’ Op Soe Bp) F E M OB 
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FIG. 3—Elastic curve, Example I 


Computing the Bending Moment Curves 

Assuming no external forces acting on the pipe and 
neglecting the minor effect of bending stresses due to 
the weight of the pipe between hangers, we will con- 
cern ourselves only with the thermal stresses. Thus all 
fixed end moments may be omitted from Equations 1, 
2, 3 and 4. Further, from inspection of the elastic curve 
Fig. 3, we find 


| 
a 
Also 
Mpa M x 
may be written for equilibrium at Joint “B”. 


Thus, Equations 1 through 4 may be rewritten as follows 


2E!I, 
M 44 (6; Shap) (1) 
L, 
2E!1, 
Mp. ; (26% Sopa) 


M —~ (26, 3¢zc) 


M, B ( On Soy B ) 
Le 

From data based on the design conditions we may 
compute values for known terms of these equations as 
follows 

21, (2) (475) 
¢ 0.990 
Ly (12) (80) 


2I2 (2) (475) 
K. 1.583 
L (12) (50) 


2.88 
+ 0.00300 
(80) (12) 


4.60 


(50) (12) 


0.00767 


Substituting these values in Equations 1 through 4 
and simplifying, they become 


Mar ER, (6n 0.009) EK 6, 0.009 EK, (1) 


Mra ER, (26% 0.009 ) 2ERK \6, 0.009 EK, (2) 


EK» (26, + 0.02301) = 2EK.6, + 0.02301 EK» (3) 


ER» (6% 0.02301) EK 26% 0.02301 EK (4) 
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Using Equation 5, My, Myc, We may put Equa 


? 


tion 2 Equation 3 and solve for 6, .hus 


2EK,6, 0.009 EK, 2EK» 6, — 0.02301 EK, 


2K, On 2K 26% 0.009K , 0.02301 K, 


5.146 @» 0.00891 0.03642 0.02751 


Ox 0.00535 


Substituting 0.00535 for @, in Equations 1 through 
we may solve for the moments as follows 


Mun 29600 ft. lbs 
M, 10600 ft. lbs 
M wy 10600 ft. Ibe 


M,, 58200 ft. lbs 


The Bending Moment Diagram 

Having computed the moments applied to the ends 
of the members at each joint we may construct the 
bending moment diagram, Fig. 4. It should be noted 
that the signs of the moments computed in Equations 
1 through 4 refer only to whether the moments applied 
at the ends of the members act in a clockwise or counter 
clockwise direction. However, in Fig. 4 we have used 
a system showing as positive those bending moments 
which cause tension stress on the interior edges of the 
“L" and as negative those bending moments which 
cause tension stress on the exterior edges of the “L 


Computing the Anchor Thrusts 

The thrust line is constructed on Fig. 4 through the 
points of inflection on the bending moment curves 
These are the points of zero moments. The reaction at 
A is found by dividing the bending moment at “A 
by the perpendicular distance from “A” to the thrust 
line. Likewise, the reaction at “C” which should be 
equal and opposite the reaction at “A” is found by di- 
viding the bending moment at “C’’ by the perpendicular 
distance from “C"’ to the thrust line. The reactions at 
A” and “C” act parallel to the thrust line 


Computing the Bending Stresses 
The bending stress in any section of straight pipe 


can be computed in the usual manner by dividing the 
moment at that section by the section modulus of the 
pipe, ie, f; M/Z. In that portion of the system con- 
taining curved sections the stress distribution is modi- 


fied by flattening of the cross section during bending 
The basic bending stress formula f, M/Z should be 
modified by multiplying by the stress coefficient ~," 
ie, f }M Z, where 


4 Bending moment diagram, Example 


Table 1—Evaluation of Constants in Example Il 


Pipe Size 
Member Jin.* Lin. ¢ Zin 
Dia. Sch. 
450 6704 0.0035 10 0 
{50 bal ] 


at 700° F 
106-B 





values of 


and 


2 / ‘ 
Ky , for values of 
3 \ 158 


In the above formulas 


and K 


Where 

t wall thickness of pipe, 

’ mean radius of metal cross section 

R radius of bend 
Thus, the bending stress at the bend point B in Example 
I is computed as follows 

Assume a bend radius of 60 


M, (40600) (12) 


5344 psi. 
Z 74.5 


Where 
0.8172 


(0.687) (60) 
6.0312 
0.687 in 
60 in 
6.031 in 
74.5 in 
10600 ft. Ibs 
bending stress in the bend 
To this bending stress we must add the pressure stress 


PA, (650) (101.5) 
One 


2534 psi 
A/, 26.04 
Where 
p internal operating pressure 
A flow area of pipe, 
A cross section area of metal 
f stress due to internal pressure 
the combined bending and pressure stress at point B 
will be 


7878 psi 
Assuming that an 18-in. radius bend is to be used 


instead of the 60-in. bend, the bending stress is com- 
puted as follows 
tR (0.687) (18) 
339 


’ 6.031- 
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5) (0.115) 
18 


(40600) 
f 11700 psi 


74.5 
Where 
0.687 
18 in 
6.031 in 
74.5 in 
M, 10600 ft 
f bending 


Ibs 
stress in bend 


The combined bending and press 


cast 


would be 


11700 2534 14234 psi 


EXAMPLE Il 


by application of deflection 


three 
pipe 


the 
system 


different 


slope 


Stress analysis 


method, of a more complicated containing 


anchor points and members of diameter 


shown in Fig. 5 
In this 
tabular 


facilitated by use 
(Table 


case, computation may be 


method for 


elastic 


evaluation of constants 
Fig. 6 
may be 


ot a 
1) and a sketch of the 
deflection equations 


curve 


Slope written for the 


ends of each member as follows 
2EI 
VW (284 
L 
2E!1 


L,*40F7 


OW PPE 


7oo"r 
650°S 

5.75 w./ wOorT 
2sx0* esi 


TEMPERATURE 
PRESSURE 
EXPANSION 
MODULUS OF ELASTICITY 


FIG. 6 
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But 
Therefore 
as follows 


From 


F.E.M.cp 


F.E.M. 1, 


Mp. M p. Mp; 


all F.E.M's 0, 6, 0, @ 0, and @, 0 


through 8a may be 


Equations la 


M in EK 


EK 


M jy EK, 


(M M,,), Equations 6 


solving for 6, in 
follows 


Equation 9 
terms of #6, 


may be combined, 


substituting for known terms, as 


(26 3p) EK. (20, 


EK, 


0.2014 BE (2¢@, 0.021564 ) 


0.2417 B i26 ” 0.008625 ) 


BE (04028 @ 0.004343) 
E { 0.4834 4, 0.2417 @, 0.002084 ) 


0.2417 6, 0.002259 
727 if 


0.2727 0; 0.002549 


(M VM M yy O), we ce 


Equation 10 
solving for 6, by 


irom 
Equations 2, 5 


terms and for 6, 


bine and 3, 
in terms of 6, 


ng for known 


EK 


9 
(26, 


EK 


EK 


(26, 


rewritten 


by 


ja) 


mn 


substitut 
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FIG. 7 Elastic curve, showing direction of end moments 
on isolated members, Example II 


52550 iw ..85. 


4 
a 
<1 


8 


> 
e 


73 700 ww.ps. >" 69880 1m ves. 7 


FIG. & Bending moment diagram, Example I 


0.6700 E (26, 0.01078) + 0.2417 EB (26, + 6, 
0.1561 EB (26, 0.019167 ) 0 


0.008625 ) 


1.340 @,% 0.007226 + O0A834 @, 
0.3122 @, + 0.002992 0 


0.2417 @, 0.002085 


2.1356 6, 0.006319 0.2417 @, 0 


2.1356 @, 0.006319 + 0.2417 (- 0.2727 6% 6.002549 ) 


2.1356 @,» 0.006319 0.06591 6, 0.00061609 0 


2.0697 6, 0.0069351 
On 0.003351 
Having solved for @, we may solve for @- by substi- 
tution in Equation 9a 
0.2727 6, — 0.002549 
0.0009138 0.002549 
0.003463 
Substituting in Equations 1 through 8 all known val- 
ues and computed values for @, and @6,- we may solve 
for all moments applied at the ends of each member 
Results are as follows 
Man EK, (0g Soup) 
124450 in. Ibs 
Mra EK, (26% Sopa) 
68350 in. Ibs 


0.004978 E 


0.002734 E 


Ks Mae? Mee. 402.85 


% Mat Mee . 177 LBS 
2 


Ma? a Mos. * 2298S 
« 


my» Moe" “oe, 568 LBS 
5 


Designations for forces and momentg acting on 
the ends of isolated members, Example II 


402 LBs 
=“) A 797 Les 
A 


24450 in 8S 


H,* ~My-Me 
\* 797 .8s 
%,* 225 Les 
4*7u-% 
W* (77 8s 
*M,°O + M150 + 103475 ~124450 -( 797K60K12) + 
a | 90150 woes ( 402 X90x 12) +(568x 30X12) ~( ¥y X5OKI2)" 0 
229.85 5 = 2258S 
Dy i77 19s. 


10 Reactions on the ends of members at anchor 
points, Example II 


ER. (26, Sopp) 
100950 in. Ibs 


0.004038 EF 


EK. (@z 3¢eR) 
103475 in. Ibs 


0.004139 E 


ER» (26n + 6; Sone 
32550 in. Ibs 


0.001302 E 

EK» (26¢ + 6% 3¢e4 0.002948 EB 
73700 in. Ibs. 

ER, (26, 3écp) 
73700 in. Ibs. 

M ER, (6; 3¢cep) 
91150 in. Ibs 


0.002948 E 


0.003646 EB 


The bending moment diagram and elastic curves may 
now be sketched, as shown in Figs. 7 and 8 

We may compute the reactions by isolation of each 
member just before the connections and solve for the 
reactions by the equations of statics as diagramed in 
Figs. 9 and 10 

The bending stress in the bend at C can be computed 
as indicated in Example I 

Bending Stresses in any straight section of the sys- 
tem are computed by the usual formula, f, M/Z 
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Refining in Mexico—Part 2 


REFINING IN MEXICO starts 
with the combined natural gas 
oline plant and crude stabiliza- 
tion facilities at Poza Rica, in 
the heart of the largest oil pro 
ducing area. From here treated 
crude goes to other plants for 
further processing. Crude stabi 
lizer is at left of picture; on the 
right are depropanizer, rich oil 
still, de-ethanizing reabsorber, 
two absorbers, stablizer for 
natural gasoline and deisobutan 
1iZer 


Crudes Are ‘Tough’ to Handle 


High salt and sulfur contents pose equipment 
and operating problems in Poza Rica plant 


By D. P. THORNTON, Jr. 
Southwestern Editor 


EFINERY technology in Mexico 

in general follows U. S. methods 
throughout. Well known and largely 
conventional processes are used. Most 
of the equipment there to date has 
been imported from the U. S. be- 
cause the manufacture of 
items 1s just 


similar 
beginning in Mexico 
Its steel industry centers about Mon- 
terrey, N. L. (rolling mills), and 
Mexico City (foundries). The principal 
product for the oil industry is pipe 

Most of the U. S. equipment sup- 
pliers furnishing refining equipment 
in Mexico have sales representatives 
but only a very few maintain tech- 
nically trained staffs, or have ware- 
houses and keep supplies of parts 
within the country Only recently 
one pump manufacturer has installed 
a small factory, while another is 
understood to be arranging an assem- 
bly plant 

Chemical manufacturing also is just 
beginning in Mexico. Petrochemicals 
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include elemental sulfur recovered 
from natural gas and ammonia syn- 
thesized from gas. The two are com 
bined to form ammonium sulfate fer 
tilizer. Plans are under way to pro- 
duce alkylaryl-sulfonates on a small 
scale. The small tetraethyl lead plant 
near Mexico City has been shut down 
for several years; it depended on im- 
ported chemical intermediates No 





Pemex Described 


This series of articles is based 
on a 7-week tour of petroleum 
processing installations in Mexico, 
recently completed by the author 
Article 1 appeared in the Febru- 
ary issue, pp. 217-227, and de 
scribed the organization of the 
government-owned single Mexican 
oil company, Petroieos Mexicanos 
and told how refining operations 
there reflect both the economy 
and the geography of the country 
Future articles will describe addi- 
tional features of the industry 





other additives have been produced 
in Mexico 

Although at first these points ap- 
pear rather distantly related, in prac- 
tice they are not. Because the cost of 
equipment is much greater than in 
the U. S. when the long water or 
rail haul is considered, refineries must 
keep larger stocks of supplies in hand 
and anticipate requirements over 4a 
longer period of time than is cus- 
tomary in the U. 8. The serious eon- 
sequences of a breakdown obviously 
do not encourage extensive experi 
menting, mechanically or 


wise 


process 


3ecause of these equipment diffi- 
culties and since Pemex has not had 
the financial means to pay for the 
blind alleys so often encountered in 
research, use of well-known and prov- 
en processes have been an almost rig 
id rule in the Mexican refineries 
Like many of the small U. S. re 
finers, Pemex has not believed it 
could afford the expensive pilot plant 
work which the installation of a rel 
atively untried process usually means 
In some instances it has called on the 
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technology of the U. 8S. oil industry, 
which is available at its door step isomerization and HF alkylation 
Consequently, the principal differ- plants were on-stream 338 and 355 
ences between U. 8S. and Mexican re- days, respectively, out of 365 Latest average figure for Mexico's 
fineries will not be found in the meth- year crude production is approximately 
ods employed-—-even the usual de- The greatest contrast with U. § 250,000 b/d. It will be apparent that 
partures from basic processes are not practice is that the technically trained within the next few years refinery 
common—-but in the crudes processed supervisory staffs are quite small capacity will have been increased 
and blending of the final products even at plants with the most compli- about 68,000 b/d 
Most Mexics ude are * cated units. There are 90 technically - 

10 — an crude oils are pre rine ea iical. allk salt” AUK sie tl The all-new refineries are Reynosa 
‘ t , { af . ( as ‘ ic ti | wTSO <4 uo Ol & 0 © - wr 
ominantly paraffinic and asphaltic; | i and Salamanca. The refinery at Atz- 
so-called “‘mixed-base.”’ The salt and refinery payroll at Atzcapotzalco, a 

‘ ¢ OF . capotzalco, expansion and moderniza- 
sulfur content sometimes reaches pro- total of 25 out of 600 in operating , 

- : : d tion of which has been previously de- 
digious amounts. The acid-gas in nat- jobs at the 71,000 b/d Madero refinery : 
ural gas from the Poza Rica area, for at Tampico, 30 in the 30,000 b/d 
instance -from whence comes the plant at Salamanca 


7 days. At Atzcapotzalco the butane throughputs from expansion and mod- 
ernization now under construction, be- 
ing designed or definitely considered 


; 


last 


scribed,"’) is the “show-plac« plant 
located in a suburb of Mexico City 
and is the only refinery producing 


ajo vo : Me) s 8 S : >» te i staffs »- 
major lume of Mexico oil —i Some of the technical sta re aviation gasoline. 


measured in percent, not grains per ceived a part of their education in 
100 cu, ft. Only a part of it supports the U. S., while others received their “Central Area” Plants 
a 120 tons per day sulfur recovery operating training by visiting in U.S 
plant plants or from technical personnel The key plant serving what may be 
As produced, the salt content of loaned by U. S. companies. Still others termed geographically as the “central 
some crudes exceeds 500 Ibs. per 1000 are Mexican educated and trained. All area” refineries, which represent the 
bbls. Several refineries process un- have highly responsible jobs. Women bulk of capacity, is located at Poza 
treated crudes containing from 30 to chemists and chemical engineers are tica, Veracruz, in the heart of the na- 
150 Ibs. of salt per 1000 bbls. with ob- found particularly at Salamanca and tion’s largest oil producing area 
vious deleterious effects on crude dis- Atzcapotzalco Through pipelines it supplies all the 
tillation facilities. Several also use Pemex now operates eight refiner- Stabilized crude processed at Sala- 
brackish water for cooling, of neces- ies, a large natural] gasoline plant and manca, about half of the total run by 
sity sulfur recovery facilities. In addition, the three Tampico refineries, and all 
Pemex personnel are good operators, three plants are planned for the West the enriched crude run at Atzcapotz- 
perhaps sharpened by the fact that Coast, Of the eight existing plants, alco. In addition, there is - pr gta 
much of the equipment inherited in two have been in operation only since oe nate ave cOpping ag hentia 
the plants acquired in 1938 is now 1950 and a third was practically re- Rica which runs part-time to produce 
very old and needed modernization built in 1947; the remaining plants locally-needed products 
when acquired. With modern equip- are pre-1938 and only one has had 
ment the newest refineries at Sala- two new units installed since that 
manca and Mexico City (Atzcapotz- time 


The cause for this unusual arrange- 
ment is principally the topography of 
Mexico and the inadequancy of trans- 
alco) achieve high on-stream efficien- These refineries are listed in Table 1, portation facilities into consuming 
cies. The average for these two plants together with actual throughputs for areas. Poza Rica field crude is the 
exceeds 90%; a large Dubbs cracker 1951 and first half of 1952. Included one principally exported and, while 
achieves a normal 1004. days on- in the table are the three projected there is a port at Tuxpan, 35 miles 
stream and is turned around in 5 to refineries and anticipated rated crude away, the principal export center for 





Table 1—Refineries of Mexico—Present and Future 


Design Crude Thermal Other Actual Thruput, Planned Expansion Other Planned 

Kefinery Location Chargecapacity Cracking Units BrcDb BPSD Added 

and Type BPSD BPSD bid 1951 1952* (rude Thruput 
Grande, Tamps, (8.A.W.L.) 23,000 13.500 16.000 


Process units or 
Facilities 


I) F (s.c.) 2,000 14 (HFA) s1 14. (0H 18,500 (8)28,000 by 19 
BPS), Isom 
0 BPSD 1-C, 
(C_D.912,000 


Mader Tramps, (8.C.A.W 71,000 (C.D.) 12,000 4¢ 


Mata Kedondo , &.c 0,000 


atitiag ooo 


000 
000 (Sujl20 t/dt 


ooo? (Cg)100.000 Mefd t 


(C1D)12,000 4) ’ S)10 


10,000*°* 


10,000"* 
10,000** 


65,000 


months 10527 only 
ty 15.000 B.P.&D 
ide stabilizat ! and natura gas ne recovery 
totals; erude and gasoline included in thruputs Crud 
Salamanca and C. Mader FR Natural gasoline and LPG 
HF Alkylatior 
“atalyt Desu!furizatior 
Butane isomerization 
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Refining in Mexico 





rude 







miles north 
The terrain between Poza Rica (in 
hilly country) and Mexico City liter 





illy traverses the backbone of Mex- 
ico. The pipeline takes crude from an 
elevation of 170 ft. above sea level to 


8300 ft. enroute to Mexico City pos- 









ng some difficult design as well as 
construction and maintenance prob- 
lems. Indeed, in a distance of 34 miles 







the line climbs 7600 ft. and some of 
this, as the writer can personally at- 
test, is almost straight up. A similar 
Situation exists in piping crude to 
Salamanca, where the maximum el- 





evation reached is approximately 
7500 ft. above Poza Rica. To Tampico 
the line descends from 170 ft to sea 





level across many hills, swampy sec- 
tions and rivers 






Consequently, to minimize evapora 


tion losses and segregate light ends 
for Atzcapotzalco operations, most of 






the Poza Rica crude is stabilized to 
a low vapor pressure. The light ends 
are injected into the virgin crude to 








Atzcapotzalco and Salamanca, along 
with most of the natural gasoline 
When gasoline is injected into the 
stabilized crude going to Tampico REPAIRING A BREAK in the crude line from Poza Rica calls for much man 
isobutane is split out for injection in 
to the Atzcapotzalco stream 













ual labor because the terrain makes it difficult to move in heavy equipment 






The only modern natural gasoline 
plant in Mexico is located at Poza 






















> teturned sweetened gas is com izing operations is injected at this 
Rica. It is designed to process approx- . f 
3 ; pressed to 600 psi. in seven 800-Hp point, ahead of the aftercooler, fol- 
imately 120,000 Mcfd. of 325 psi oil 
well . ntainin a an 2 compressors and enters two paralleled lowing which the combined streams 
well gas containing appro) ately . 
vol “3 HS i 17 rs on pee : 600 psi. absorbers in counterflow enter the depropanizer charge accum- 
ol.-% S ane % ; as take ui oy 
from th . ud ; field See ate against 322.5 gpm. of 170 molecular ulator, or raw make tank Principal- 
‘on e crude in fie separé Ss ; . 
About 18.000 “ fd _ es Ay weight oil (44.3°API). Four water- ly due to the lack of facilities for 
Abot Met are received ¢ 
ett ire received a cooled inter-tray coolers are employed storage and distribution, most of the 
60 psi. and 88,800 Mcfd. at 280 psi 
for temperature control and now con- propane produced is flared or used 
The low pressure gas is boosted in sideration is being given to refrigerat- with natural gas in the sulfur plant 
two stages to 325 psi. in a battery of ing both inlet gas and oil for greater as an aid in oxidizing H,S for sulfur 
22 Clark compressors of 300 Hp. each absorption on light ends. Currently recovery. A small quantiy is mixed 
In the second stage of compression, about 70% of the isobutane present with butane as LPG 
uncondensable_ gas om r > > wet vas or covered in a 
conde le gas from the crude in the wet gas is being recovered The gasoline bottoms from the de 
stabilization plant enters at the in- the absorbers and approximately 32% ee ; 
: - . propanizer may or may not be fur 
terstage cooler so that any liquefi- of the propane 





ther processed, depending on local 
requirements. When necessary to pro- ’ 
duce normai butane to fulfill commit- 
ments for LPG, the gasoline is de- 
butanized, the overhead product being 


able hydrocarbons it contains may be The oil is flashed to 140 psi, in the 


de-ethanizing reabsorber, then 
stripped in a conventional still. The 
140 psi. flash gas is used as plant 







recovered. High pressure gas is sim- 





ilarily stepped up to 325 psi. in two 
ROO Hp Clarks 









































The combined gas stream is charged fuel and also is recompressed in run to storage. This same tower al 
to the sweetening plant, which is en- stages to 600 psi. to join the residue ternately is used as a deisobutanizer, 
tirely separate from all other Poza gas from the absorbers the isobutane being incorporated with 
tica facilities and includes a sulfur About 30,000 Mefd. of this stream natural gasoline injected into the 
recovery plant. A description of the is further compressed in a battery of Atzcapotzalco crude line and the bu 
sulfur plant will be found in the ar- five 800-hp compressors to 2450 psi tane sent to the bottling plant, and 
ticle “Sulfur via the Belt Line’ on for use in field repressuring opera- also injected into Salamanca or Tam- 
page 389 of the Petrochemical Sec- tions. Of the balance, 16,000 Mcfd pico crude lines 
tion in this issue enters the 20-in. pipe line to Mexico When there ia no need for butane 

Considerably more gas than the de- City, to be used as refinery fuel. This locally and no natural gasoline is be 
Sign figure of 120,000 Mcfd. is now will shortly be doubled by installing ing shipped with the crude either to 
available in Poza Rica, due to further line compressors (none are now used) Tampico or Salamanca, this tower is 
field development since the last addi- and any excess sold for industrial not operated. This arrangement as 
tion to this plant in 1946. Further- purposes. (No gas will be supplied sures a continuing supply of low-cost 
more, a market for the butane, as well for domestic purposes in the Capital.) sobutane for the alkylation unit at 
as for considerable propane, can be Conventional natural gasoline pro Atzcapotzalco, wher a butane isomer- 
readily developed. Consequently, both cessing is used in the remainder of ization unit is operated only enough 
gas processing and sweetening facili- the plant, the still overhead vapors to supplement this supply 
ties are shortly to be doubled and being condensed and overhead vapors 
the appropriate pressure storage in- for the accumulator being compressed Crude Stabilization 
stalled (there is very little now), at To aid in liquefying these vapors fol 


a cost 4 


for equipment alone estimated lowing compression, the liquid con Crude production at Poza Rica 





at $15 million lensate recovered from crude stabil amounts to approximately 140,000 b/d, 
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of which 25,000 b/d may be consid- 
ered very salty—-more than 30 or 40 
lbs. per 1000 bbls.—-and the balance 
“low salt The high- and low-salt 
crudes are brought to the plant sep- 
arately, and only the high-salt crude 
is treated 

The desalting operation is quite sim- 
ple and uses a Tretolite compound as an 
emulsion-breaker. It consists of heat- 
ing salty oil by exchange with stabil- 
ized crude to 201° F. and mixing with 
10% by volume of hot water, emulsi- 
fying through a mixing baffle. The 
resulting emulsion is allowed to set- 
tle in two paralleled primary settling 
tanks, whence it flows to a final tank 
where the emulsion breaker is added 
to complete the separation. The crude, 
now containing about 5 Ibs. of salt 
per 1000 bbis., then joins the low-salt 
crude stream 

The topping facilities are designed 
to handle 100,000 b/d of crude, essen- 
tially depropanizing it. The combined 
streams are preheated with stabilized 
crude to 230° F. and charged into the 
upper third of the stabilizer. This col- 
umn is reboiled by splitting the total 
bottoms stream to two fired McKee 
heaters, from which it returns at 
350° F 

The stabilizer overhead, as previ- 
ously noted under gas processing, is 
condensed and any vapors compressed 
to 600 psi. for injection into the oil 
well gas stream. The liquid commingles 
with the raw make from natural gas- 
oline recovery. 

The crudes as received at the vari- 
ous refineries served by Poza Rica 
will vary according to stabilizing op- 
erations and the amounts of natural 
gasoline which may be injected into 
the respective streams; the latter is 
a function of refinery operations 
However, an average can be struck 
and is presented in Table 2. 

¥rom this will be noted the effect 
of enriehment on the Atzcapotzalco 
stream and to a lesser extent on the 
Salamanca stream when, for some 
reason, all the light ends cannot be 
included in crude to Mexico City 
Tampico, on the other hand, seldom 
receives light ends as shown by the 
lower API gravity of this stream. Re- 
fineries there, however, also charge 


other crudes in addition to that from 
Poza Rica. 

Four crude pipelines commence at 
Poza Rica, moving crude to Mexico 
City (Atzcapotzalco), Salamanca, 
Tampico and the port of Tuxpan. Tux- 
pan also is connected by pipe line 
with Tampico and there is a connec- 
tion between the Poza Rica-Tampico 
line and the Poza Rica-Tuxpan line. 
Tuxpan, the nearest port, originates 
some boat and barge shipments of 
crude, largely for domestic destina- 
tions 

There are nine stations on the 50,- 
000 b/d Poza Rica-Atzcapotzalco line 
(plus the pumps at Poza Rica), each 
consisting of two electrically-driven 
centrifugal pumps generally operated 
in series to achieve desired line pres- 
sure of 850-900 psi. A third pump is 
held in reserve. Additional pumps will 
be installed to increase line capacity 
to 80,000 b/d in the near future. At 
present the remaining 10 in. sections 
of this line, some of which show evi- 
dence of serious corrosion, are being 
replaced to make it a full 12-in. line 
over its 150-mile length 

These stations range in spacing 
from three to 34 miles apart, depend- 
ing on the elevation of the interven- 
ing terrain, and receive power from 
two nearby hydroelectric plants. 

Similarly, seven of these stations 
also house the electrified reciprocating 
pumps (formerly on the Atzcapot- 
zalco line) moving 30,000 b/d of 
crude through the 14-in. Poza Rica- 
Salamanca line, 280 miles long. This 
line now operates at a pressure of 
800 psi., the crude moving by gravity 
from station No. 7 the remaining 250 
miles to Salamanca. When the capac- 
ity of this refinery is increased with- 
in two years to 40,000 b/d another 
station will be added at Pachuca, 43 
miles further on, with future possibil- 
ity that another will be needed at San 
Juan del Rio, 90 miles from Paehuea, 
to bring the line to design maximum 
of 60,000 b/d. 

There are no stations between Poza 
Rica and Tampico or Tuxpan. Tam- 
pico now receives approximately 42,- 
000 b/d with 20,000 to 25,000 b/d ad- 
ditional being exported 

As an interesting aside, crude pipe 
line breaks generally develop during 





Table 2—Analysis 


Field 
Gravity API 
Viscosity, S8U @ 
Water & Sediment 
Sulfur, % 
Conradson Carbon 
Aah ' 
Salt, Iba/1000 bbis 
% Paraffin of 129 M.P 
Distillation, Vol % 
Gasoline, 795° EP 
Kerosine 
Gas Ol 
Wax Distillate 
Residue 
Loss 


Poza Rica Crude 


———— By Pipe Line To 
Atzcapotzalco Salamanca 
33 to 35 


0.03 


25 to 60 25 to 60 


20.0 
12.0 
12.0 


54.0 
2.0 





the period June to October—the 
rainy season. For obvious reasons, the 
Salamanca and Atzcapotzalco lines 
follow the highway through the moun- 
tains and, because of torrential rains 
often experienced during this season, 
landslides are common. Late in July 
of 1952 these lines were out for ap- 
proximately 24 hours following three 
major landslides, severa] minor breaks 
and a ruined bridge which carries 
lines and highway across the Rio 
Cazones. 

It was repaired by working ‘round 
the clock to quickly restore crude to 
Atzcapotzalco with temporary Dres- 
ser couplings until permanent repairs 
could be made after the highway was 
restored. Atzcapotzalco, incidentally, 
suffered an emergency shutdown 
since, with the limited present capac- 
ity of the line, the plant operates 
almost directly off the line 

The repairs were no small accom- 
plishment as the writer observed dur- 
ing an inadvertent land trip through 
the area. It was necessary to use 
largely hand labor in heavy rains be- 
cause damaged roads made access by 
motorized equipment extremely haz- 
ardous. Meanwhile, the refinery oper- 
ators seized the chance to make al- 
terations to a small crude unit 


Poza Rica Refinery 


As indicated previously, the Poza 
Rica topping plant is one of the 
smallest refineries in Mexico and 
serves only the immediate vicinity 
of Poza Rica. Since this area is not 
“Tourist Territory” as yet and not 
readily reached by automobile except 
from Mexico City, gasoline consump- 
tion is not high and 80 oct. Super 
Mexolina is not available. 

The refinery, not to be confused 
with crude stabilizing operations some 
distance away, consists of an old fired 
heater charging 3000 b/d of crude. It 
produces for the local market approx- 
imately 1000 b/d of 70 oct. Mexolina 
(regular gasoline), 60 b/d of stove 
oil, 40 b/d of tractor fuel, 50 b/d of 
Diesel fuel, 250 b/d of absorption oil 
for the natural gasoline plant and 
400 b/d of No. 6 fuel off. In addition, 
500 b/d of light ends, 100 b/d of un- 
finished kerosine and 1600 b/d of 
residual fuel] are returned to the pipe 
line pump station for injection into 
the Tampico crude line. Occasionally 
asphalt and road oils are produced 
for local use. 

Because of the restricted area 
served, largely agricultural, and be- 
cause of its hilly nature not well- 
suited for power-driven cultivation, 
the Poza Rica topping plant does not 
operate steadily. Indeed, at present it 
is operating not more than ten days 
to two weeks monthly 

(Continued next month) 
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The finest welding fittings available are 
made from seamless steel tubes forged in 
Globe's Foren Mill... the only one of its 
kind in the entire Steel Tube Industry. 


— WELDING FITTINGS 
ARE BORN THERE 


Only Globe seamless welding fittings are precision 


processed from billet...to tube...to fitting 


Globe precision-process manufacture begins with the billet con- 
tinues through the making of the seamless steel tube and extends 


through to the production of the finished fittings. 


The exacting controls in Globe's precision process — plus 
specialized research, testing and engineering insure uniform high- 
quality and close tolerances. Be sure of dependable fittings . . . al- 


ways specify Globe. 


GLOBE STEEL TUBES CO., Milwaukee 46, Wisconsin 
Chicago * Cleveland * Detroit * Philadelphia * St. Louis 
Denver * Houston © San Francisco * Glendale, Col 
$ Stainless stec bes Gloweld w j 
ss steel tubes Globeir high 4 
tubes — Globe Welding Fittings 
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DIVISIONS OF THE VULCAN COPPER & SUPPLY CO 
VULCAN ENGINEERING DIVISION @ VULCAN MANUFACTURING DIVISION @ VULCAN CONSTRUCTION DIVISION @© VULCAN INDUSTRIAL SUPPLY DIVISION 








FOR TWO YEARS this pilot plant at Maywood (Los Angeles), Calif 


has been producing acetylene from propane on 


THE WULFF PROCESS FOR 


commercial basis 


Acetylene from Hydrocarbons 


By MARCEL J. P. BOGART and 
GERALD R. SCHILLER 
The Lummus Co., New York, 
and 
CLARENCE J. COBERLY, 
Wulff Process Co., Los Angeles 


. HE Petrochemical industry is today turning 
its attention to acetylene as a major raw 
material and building block for the manufactur: 
of chemicals and synthetic products, Contributing 
» this intensified interest is the availability of 
new and improved processes for the large-scale 
production of acetylene from hydrocarbon charg 
ing stocks. These hydrocarbon conversion prot 
esses have challenged successfully the traditional 
arbide route, long the dominant method for the 
production of acetylene 

Of prime importance among these is the Wulff 
Process, development of which has now reached 
the stage where a reliable economi 


it 


ts potentialities can be made 


evaluation of 


These new processes have in common the use 
£ hydrocarbon feed stocks in high temperature 
pyrolytic opevations. The high temperatures re- 
juired for the hydrocarbon conversion step are 
achieved by various special methods and appa- 
ratus, such as partial combustion of the charge 
material, modified electric ar ra regenerative 
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technique in suitable refractory equipment, the 
latter exemplified by the Wulff Process 

These processes all yield a cracked gas contain 
ing acetylene diluted with various other re 
action products. Chemical-synthesis grade acety- 
lene may be separated and purified from this 
cracked gas by any of several well-known 
methods 

Major commercial installations in this country 
have to date followed foreign practice, adopting 
variations of the partial combustion process, In 
this scheme, regulated quantities of oxygen are 
admitted to the pyrolysis apparatus and burn 
it portion of the hydrocarbons charged to raise 
the resultant gas mixture to reaction tempera 
ture, Substitution of air for oxygen has not 
proven economical because of further dilution of 
the mixture of cracked and combustion gases by 
the nitrogen from the air. The major disad 
vantage of this process lies in the necessity for 
oxygen-producing facilities and in the added com 
plication eparating acetylene from cracked 
gases further diluted with products of combustion 
The Wulff Process does not require an oxy 
gen plant for its operation, as does the partial 
combustion process, nor does it require a large 
upplvy of electric power, as for carbide or aré 
generated acetvlene. In addition, cracked 
from the Wulff Proce 


icts of ym bustion 


Ra 


undiluted with prod 


The high degree of thermal economy of the 
Wulff Process is achieved by employing regen 





Wulff Process 


HEART OF THE PROCESS is the regenerative furnace 
shown above, one of a pair put into operation at the May- 


wood plant last September. 
is Boyd Stewart, plant superintendent 


Checking instrument pane! 
































FIG. Diagrammatic view of the Wulff regenerative furnace 


erative furnaces which operate al- 
ternately on heating and cracking op- 
erations. The resultant combustion 
and cracked gases are removed sep- 
arately. The heat stored in the re- 
fractory during the heating step is 
removed by pyrolysis of the feed gas 
and is restored by the combustion of 
fuel and preheated air 


History of the Wulff Process 


The Wulff Process has been in op- 
eration for over two years in the 
Los Angeles plant of the Wulff Proc- 
ess Co., which produces bottled acety- 
lene for welding purposes. The plant 
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initially consisted of one furnace with 
its auxiliary apparatus, a unit for re- 
covery of the dilute acetylene in the 
cracked gas, and facilities for filling 
the cylinders with the _ recovered 
product acetylene 

This furnace was operated at full 
capacity on a five-day-per-week basis 
producing acetylene from either pro- 
pane, natura] gas, or ethane. After 
14 months service it was opened for 
inspection and evaluation of its re 
fractory materials. During this op- 
erating period no significant loss in 
yield or increase in pressure drop at 
full throughput was encountered 


Table 1 compares the performance of 
this furnace on cracking propane at 
three different times during this first 
operating period, and confirms the 
continuity of throughput and yield 

Inspection of the furnace after this 
period showed that maintenance 
would be a small factor and, indeed 
that these costs would not be a signifi 
cant item in the manufactured cost 
of the acetylene product 

The success of these operations led 
the Wulff Process Co. to initiate an 
expansion program in 1952. With as 
sistance from the Lummus Co., twin 
furnaces of twice the capacity of the 
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FRESH FEED 


original furnace were installed, to 
gether with their auxiliary apparatus 
Necessary changes were made to the 
recovery unit to accommodate the 
four-fold increase in production rate 

The expanded plant is being oper- 
ated currently both to produce cylin- 
der acetylene welding gas and to sup- 
ply the data necessary for design of 
large-scale Wulff plants 


Pyrolysis Section 


The Wulff regenerative furnace is 
the heart of the pyrolysis section. Its 
design is shown schematically in Fig 
1. It consists essentially of a steel box 
with a bolted cover, lined with insula- 
ting and fire brick. Except for a cen- 
tral combustion space and fuel gas in- 
jection slots, it is filled with high- 
temperature refractory “checkers” of 
special design 

Fuel gas burners are located on 
each side of the combustion section 
these being used alternately depend- 
ing upon the direction of flow of heat- 
ing gas within the furnace. Plenum 
chambers fitted with gas distribution 
devices are provided at the ends of 
the furnace to facilitate the intro 


Flow diagram ot Wulff acetylene 


duction and removal of the various 
gas streams 

Continuous output of cracked gas 
is achieved by installing Wulff fur 
naces in pairs. The Wulff furnace op- 
erates on a four-part cycle, the com 
plete sequence consisting of a pyro- 
lysis step and a heating step in one 
direction, followed by a pyrolysis step 
and a heating step in the reverse di- 
rection of the gas flow. Each step is 
of approximately one minute duration, 
making the total cycle time in the 
order of four minutes. Control of these 
operations is obtained by a cycle-tim- 
er operating interlocked 
plug type switch valves 

The schematic flow diagram, Fig. 2 
shows the flows when Furnace A is 
on the heating step of the cycle and 
Furnace B is on the cracking step 
Air is shown being drawn into Fur- 
nace A for combustion in its center 
section with the fuel gas admitted to 
the upstream burners. The products 
of combustion leaving the furnace are 
cooled, sent to the combustion gas 
vacuum pump, and discharged to a 
stack 


four-way 


For the cracking operation in Fur 





Table 1—Wulff Cracking Furnace, Continuity of Performance on Once- 
Through Operations 


Date Dee, 28, 
Ran No 138 


Furnace Feed b/t 
Propane 


Stean 


1951 April #, 1952 Nov. 17, 1952 
145 150 
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Wulff Process 


proc ess 


nace B, the hydrocarbon charging 
stock diluted with steam is admitted 
to the furnace countercurrent to the 
preceding flow of heating gases. The 
cracked gas from the furnace passes 
to a quench system for condensation 
of most of the dilution steam and the 
small amount of liquid products and 
tars formed during pyrolysis. The re- 
maining gas is compressed to atmos- 
pheric pressure in the cracked gas 
vacuum pump, cooled, and flows 
through a knock-out drum and an 
electrostatic precipitator to the 
cracked gas holder. 


Short pyrolysis residence time fav 
ors high yields of acetylene, which 
undergoes rapid decomposition in the 
temperature range required for its 
formation. By operating the Wulff 
furnace under vacuum and in the pres- 
ence of dilution steam, gas residence 
time in the reaction section of a Wulff 
furnace is in the order of 0.03 se 


The Wulff Process may be operated 
using any conveniently vaporizable 
hydrocarbon or hydrocarbon mixture 
as charge stock. This flexibility is 
accomplished by control of the tem 
perature pattern within the furnace 
as shown in Fig. 3. This drawing 
shows various temperature profiles 
measured along the gas path in the 
reaction section of a Wulff furnace 
at a constant production level, but 
with different combustion patterns 
These temperatures were measured 
with porcelain-sheathed thermo 
couples inserted through the furnace 
lining and contacting the edge of the 
crackers A traverse made aACTOBS 
the center of the furnace with a bare 
thermocouple in the gas stream dur 
ing the cracking step gave a differ 
ence of only 50° C. between minimum 
and maximum readings, attesting to 
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Wulff Process 


TEMPERATURE, °C 


FURNACE LENGTH 


FIG. 3--Wulff furnace temperature pattern 





fable 2—Material Balances, Producing Acetylene from Various 


Stream 


Hyde 
Nitroger 
Oxyuer 
Carbor 
Carbon 
Methane 
Acetylene 
Ethyl 
Ethane 
Methyl 
Pro 

Pr 


Stream 
Hydr 
Nitr 


Oxyeen 


Stream 
Ifyd 


Oxy 


Raw Materials 
26,000,000 LB. / YEAR OF ACETYLENE FROM NATURAL GAS 


Heater Effluent Net Off-Gas Product Acetylene 
mots (hr Ib. /hr mols/hr, tb./hr. mols/hr, ib./hr. 


1052.9 2 106 4 1,376 


Vresh Peed 
mols /bhr ib./hr 


17.16 10.5 
16.000 


ne/100 Ib. fresh feed 


412 Btu 1, ft 


20,000,000 LB./VYEAR OF ACETYLENE FROM ETHANE 


Fresh Feed 
mols/hr. itb./hr. 


Heater Effluent 
mols/hr, tb./hr. 


Net Off-Gas Product Acetylene 
mols/hr. tb./hr. mols/hr. tb./hr, 
366 733 
M47 


feed 


20,000,000 LBS./VEAR OF ACETYLENE FROM PROPANE 


Fresh Feed 
mols/hr. ib. /hr. 


Heater Effiuent 
mols hr Ib. /br mols/hr. Ib./hr. mots/hr. tb./hr 
1,002 46.6 693 
049 


Net Off-Gas Product Acetylene 





ESTIMATED PLANT COST 
MM DOLLARS 


Fx) 30 
ACETYLENE PRCDUCT ION 


MM LB/YR 


FIG. 4 — Estimated acetylene plant 
cost vs. acetylene production, for 
various feedstocks 


the uniformity of conditions within 
the furnace, 

In most applications it will be found 
advantageous to return unconverted 
hydrocarbons and by-product ma- 
terials to the pyrolysis step to in- 
crease the ultimate yield. The recov- 
ery unit is accordingly designed to 
supply a recycle stream which is fed 
to the furnaces together with the 
fresh feed and the dilution steam 
Abbreviated material balances, on a 
water-free basis, and for recycle op- 
eration, are given in Table 2 for natur 
al gas, ethane and propane cracking 
at a production rate of 20,000,000 
pounds of acetylene per year 

Recovery Unit 


It can be seen from the cracked 
gas compositions given in Table 2 
that no new or unusual problems are 
met in the design of a recovery unit 
for separating high-purity acetylene 
from Wulff cracked gas. Any one of 
several well-known methods, or a 
combination of these methods, for the 
separation of lower molecular weight 
hydrocarbon gases may be used. Low 
temperature fractionation and ab- 
sorption with selective solvents have 
been employed commercially. Various 
solvents have been used in the re- 
covery unit of the Wulff demonstra- 
tion plant. It is a selective absorp- 
tion gas plant, and is operating cur- 
rently with dimethyl formamide as 
the solvent 

The process sequence in use now 
is the removal first of the extremely 
reactive diacetylene from the cracked 
gas, followed by absorption of the 
acetylene and more soluble compon- 
ents. A final separation is made be- 
tween the acetylene and any contam- 
inants absorbed in the rich solvent 
The experience obtained with dimethyl 
formamide has shown it to have ex- 
cellent capacity and selectivity for the 
recovery of Wulff cracked gas 

3Zecause the design of the recovery 
unit for commercial scale Wulff plants 
is dictated by the e » of the 
product acetylene design 
is not considered here covery 
shown in Fig. 2 is only 
schematic 


sy: tem 
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Table 3-A—Basis for Economic Study Table 3-B—Labor and Administration 


CAPITAL CHARGES Day Personnel: +f — 
Amortization Period 5 years and 10 years Jant § ences $ 8.500 
Interest on Investment 3.85% 

Prot y Taxes $1.05/M of investment 
Prop y Insurance $38,000/yr. for 20 MM Ib./yr. plant 
53.700/yr. for 40 MM Ib./yr. plant 


500 
660 
3,016 
3,016 
OPERATING CHARGES 
Raw materials, Utilities, and Chem ] ‘otal $38,692 
Feedstock Shift Personnel:* 
Natural Gas $0.10-0.35/MM Btu Shift Foreman i at 7 22,880 
Ethane 0.010-.015/1b Stillman b.S 20,500 
Propane 0.035-.045/gal Compressor Operator 17,680 
Power 0.0062/KW Fireman f 14,560 
Steam, High Pressure 0.40/M Ibs Controlman t ’ 15,808 
Cooling Water: Chemist q 16,640 
Exchangers 15/M Instrument Mar ..25 18,720 
Quench Make-up 10/M 1 Mechar 5 20,800 
Off-Gas Credit natura pr 4 D Helper 16,640 


Watchmar ] 10,814 


$175,344 
Total Payroll $214,036 





It may be possible to eliminate the 
recovery unit entirely by feeding the Meet the Authors 
cracked gas directly to the acetylene aod J. Coberly is president of the Wulff 
ae. Ker Sees Seu ‘o. and has been associated with it from 
. ve oF heer Ry aeetyenee ne the Wulff process was just an idea some 
wae cocevery wnt may ates Be ve 30 years ago. He was graduated in Mechanical 
Ges 6 PME Ct ee Engineer ng from Stanford U. in 1915. His first 
addition to that of separating and con- job was as a draftsman for Wilson and Willard 
centrating the acetylene product. For Mfg. Co. designing oil field equipment, then for 
example, it may be required to op- a short time with Southern California Edison Co 


erate as a fee preparation and later with California Compressed Gas, as chief 


Again, it may be operated to produce 
two or more products. For these spec- 
ial requirements, additions or modi- 
fications must be made to the recov- 
ery unit 


In 1924 he organized his own company, Kobe 
Inc., producing precision slotted oil well casing, 
using oxy-acetylene cutting in an automatic ma- 
chine he developed. In 1945 Kobe Inc, became a 
Economics of the Process subsidiary of Dresser Industries and he continued 


Clarence J. Coberly 


Economic data are presented to as president and general manager until recently, 
permit the evaluation of the Wulff when he became vice president and director of re- 
process, and to compare it with other search of the Kobe Division of Dresser Equipment 


methods of producing acetylene. Pro- Co., which permits devoting more time to th 
duction levels have been selected at Wulff Process Co. 
20,000,000 and 40,000,000 pounds per Marcel J. P. Bogart, development engineer for 
year of acetylene with composition the Lummus Co., has devoted full time to the 
essentially as shown in Table 2 Wulff process for the past year. He began this 
A factor which bears great influ assignment back in April '52, when he went with 
nce upon the result of any economi: other Lummus personnel to examine the process 
study is the investment required for Lummus signed a licensing agreement with Wulff, 
i given installation. Fig. 4 shows the and Mr. Bogart plunged into the job of amassing 
variation of estimated acetylene piant knowledge and know-how about the process He 
st with acetylene production fron returned to Los Angeles last September and ha 
three feedstocks—natural gas, ethane spent the last five months at the pilot plant as 
and propane, each feed of approxi isting in the experimental program 
mately 95% purity Marcel J, P. Bogart 
Mr. Bogart was born in Paris, France and cam 


These cost figures, which are for , : 
to this country as a boy. He received his B. §S. in 


a plant on recycle operation, are the 


chemical engineering ym Cooper Union Institute 


result of a detailed process design re MY 

and a detailed cost estimate. The : of Technology in 1933 and a M. 8. from UV, of 
acetylene plant cost expressed here Michigan in 1934. He's been with Lummus since 
represents the erected price, and is then as a process and senior engineer, and wag re 
based upon predicted material and cently assigned to the newly-created department 
labor costs for the period until Jan of development engineering. He has concentrated 
ary 1, 1954 on chemical plant projects. He assisted with the 


ial or J« es ac  F: é as : 
This cost does not include the util oe. ‘ Port Nech butadiene plant, and has worked on 


ity-producing facilities such as a 
boiler plant, water-treating unit, o1 we 7 Gerald R. Schiller is another Lummus Co, pro 
cooling towers or such other facilities Pe cess engineer, He received his Bachleor of Chem- 
as a general office, laboratory, change ; ical Engineering degree from Cornell U. in 1944, 
house, gate house, warehouse, or ma then served two years in the U. S. Navy. In 1946 
chine shop. Inasmuch as the acety- . he went with Merck and Co., working on the de- 
the cost of these zeneral service facil- 

ities would be borne proportionately 


ethylene and atomic energy installations 
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Wulff Process 
10 YR AMORTIZATION YR AMORTIZATION 10 YR. AMORTIZATION YR. AMORTIZATION 


PROPANE FEED 


+ + 


CENTS/GAL 
CENTS/GAL 


CENTS/LB 


FEEDSTOCK COST 
CENTS/LB 


FEEDSTOCK COST 


NATURAL GAS FEED NATURAL 
} } } } aiid ais + + 


CENTS/MM-BTU 
CENTS/MM-BTU 


6.0 Lae 80 9.0 10.0 4.0 5.0 6.0 Lae) 


ACETYLENE MANUFACTURING COST, ACETYLENE MANUFACTURING COST, 
CENTS/LB. CENTS/LB 


FIG. 5 Acetylene manufacturing cost vs. feedstock cost FIG. 6 Acetylene manufacturing cost vs. feedstock cost 
for a 20,000,000 Ib./ yr. plant for a 40,000,000 Ib./yr. plant 


by the acetylene producer and its us The price of each feedstock has been widely among manufactures, an ad 
er. Further, these general service fa varied in turn to permit study of the ditional variable, amortization period, 
cilities would be subject to a longer effect both from a current and a long has been included in this study. The 
amortization period than would the range point of view. Fig. 5 shows the effect of 5 and 10 year amortization 
chemical plant itself change of acetylene manufacturing periods may be seen in Figs. 5 and 6 
Consideration must be given to the cost with feedstock cost for natural The 
price and availability of the feed gas, ethane and propane feeds for a 
stock to be employed in the produc production of 20,000,000 pounds per 
tion of acetylene, Three typical and year of acetylene. Fig. 6 illustrates 
currently popular lower hydrocarbons the same variation for a production 
natural gas, ethane, and propane of 40,000,000 pounds per year of 
have been chosen to illustrate the ef acetylene. These plants are designed 
fect of choice of feedstock upon the to operate 330 days per year 
unit manufacturing cost of acetylene Because accounting practice differs 


manufacturing cost shown in 
this stucy .nciudes only the charges 
shown in Tables 3-A and 3-B 

A raw materials and utilities sum 
mary is shown in Table 4 for a plant 
producing 20,000,000 pounds per year 
of acetylene. Off-gas after fuel re- 
quirements for the Wulff furnaces 
nd process heaters are met is shown 
for each case. In the economic study, 
credit is taken for use of the result- 


Table 4—Raw Materials and Utility Summary ing met off-gas as fuel. The cteam 

FEEDSTOCK NATURAL GAS ETHANE PROPANE generation facilities supplying the 

Production, MM Ib. /y 20 20 20 Wulff plant could consume this off- 

Stream: High pressure, ib/hr 62,000 $5,400 45,10. gas, thereby eliminating any problem 
Cooling Water of disposal. 


Quench System xpm Min ooo 1,600 
Seaver ee aoe + — 100 The usefulness of the Wulff Process 
xchangers, gpm + 3H 2 400 1 200 
Klectrieity ; can lead to even more attractive eco- 
Pumps, KWH/hr ou on) 70 nomics where special or combination 
Pr itators, Lighting, Instruments, et cw ! a 12 120 
Fuel Gas applications of this petrochemical 
Fotal Consumption®, MM BTU/! s 5 process, as discussed earlier, are justi- 
Generated in Plant, MM BT! 170 6S 13 ¢ . . ; . 
Net Excess, MM Btu/hr rr 2 48 fied. Further, the high hydrogen con- 
Freeh Feed: To pyrolysis, MSCFD 377 centration in the off-gas might make 
Chemicals: Solvent Makeup, Ib. /yr : ee - i feet ne : 
Compressed Air: Instruments, SCFM 150 it attractive for synthesis gas use 
inert Gas: Total Demand, SCFM 75 75 Studies made of such operations in- 
*at 7% overall efficiency dicate a reduction in the acetylene 


manufacturing cost 
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STRICTLY FUNCTIONAL is the word for this pilot Behind him, to left, are regenerative furnaces, cooler, 
plant at Maywood, Calif., where the Wulff Process has blower, quench tower, Cotrell precipitator and compres- 
been developed, Seated at conference table is Mr. Bogart, sor. Moving cylinders to bottling area, right background, 


Lummus engineer and co-author of preceding article is plant operator Jack Hayes 


Back of the Wulff Process 


By FRANK BREESE 
West Coast Editor 


HREE men were the prime con- 

tributors to the development of 
the Wulff process—-Clarence J. Co- 
berly, Robert G. Wulff and Dr. R 
Leonard Hasche. Of the three, only 
Mr. Coberly is now active in the proc- 
ess. 

Mr. Wuiff, for whom the company 
and the process were named, and 
Mr. Coberly were both working for 
the California Compressed Gas Co 
in the early 1920's and it was during 
this period that the need for and the 
desirability of producing acetylene by 
pyrolysis of petroleum hydrocarbons 
was recognized. 

In 1924 Mr. Coberly left the gas 
company to start his own business 
(Kobe Inc.) for producing perforat- 
ed oil well casing and later hydraulic 
oil well pumps. 

Soon after Mr. Wuiff also left to 
spend fui] time on acetylene research 
under the direction and with the 
financial backing of Mr. Coberly and 
a small group of his associates. 

Mr. Wulff was the first to recog- 
nize the great importance of the com- 
bination of low partial pressure, 
short contact time and rapid quench- 
ing of the cracked gas to obtain high 
acetylene yields. A number of im- 
portant patents were issued to Mr 
Wulff covering some of the basic 
features of this type of cracking 
Laboratory scale cracking and later 
small pilot plant operations were 
carried out by him at the Kobe plant 
in Huntington Park, California. 

In 1934 Tennessee Eastman became 
a licensee and further work was con- 
ducted at Kingsport under the direc- 
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tion of Dr, Hasche of that firm 
Under this license further patents 
were assigned to Wuiff Process Co. 

Since then, Dr. Hasche has left 
Tennessee Eastman and is now a con- 
sultant in Johnson City. Mr. Wulff 
dropped out in 1928 and later with- 
drew from the field of physical sci- 
ence. 

The first commercial plant was 
built at Maywood, Calif., and was 
put into operation in January, 1951 

Principal feature of the process is 
the regenerative furnace which is 
used instead of tubes to achieve 
cracking. Critics said the furnaces 
would not withstand the perform- 
ance burden imposed on them, and 
that replacements and reconditioning 
would ruin the economics of the proc- 
ess. Last December the furnace at 
the Maywood plant was opened be- 
fore an assembly of engineers for 
their inspection. It had been operat- 
ing for 14 months, Findings have 
not been made pubiic, but the Wulff 
people were impressed by the per- 
formance, which they felt vindicated 
confidence in the furnace. That was 
regarded as one of the highlights in 
the advancement of the process 

Another significant development 
was the installation of two new fur- 
naces, in the Maywood plant, replac- 
ing the furnace just mentioned. In- 
stallation, begun in April, was com- 
pleted in September, permitting con- 
tinuous cracking. 

As a result, daily output has been 
quadrupled, It used to be 25 cylin- 
ders (each containirg 17 lbs. or 270 
cu. ft. of acetylene), is now up to 75, 
and is expected to reach 100 before 
long. When the output was 25, the 
venture was not economic Now it’s 


making money, and the develop- 
mental work can proceed without be- 
ing a drain on the company. 

In one corner of the L-shaped 
sheet-metal building is a small, plain 
office. This buiiding houses the fur- 
naces, compressors and the bottling 
section. In an empty area, a second- 
hand conference table has been moved 
in near the furnaces. At times the 
place is alive with engineers from 
the three license-holders (Fluor 
Corp., Girdler Corp. and Lummus), 
so they can drop into a handy chair 
at the table and make notes or hash 
over ideas. 

Outside is the recovery section 
columns of towers painted light 
green; a standard boiler, two small 
gasholders, a miniature cooling tow- 
er and two propane storage tanks 
The site is in a teeming industrial 
zone on the east side of Los Angeles, 
on Randolph St., a block west of 
Eastern Ave. 

The big problem that has heid up 
the process has been economics, Sat- 
isfied that the process has a good 
future, the license-holders already 
are publicizing economic aspects: 1 
to 2c per pound cheaper to produce 
than using calcium carbide; less haz- 
ardous; less of a waste disposal prob- 
lem; geographical flexibility (calci- 
um carbide process consumes huge 
quantities of electric power and re- 
quires shipment of raw materials to 
hydroelectric areas) 

In the meantime, Mr. Coberly is 
still optimistic for the ultimate suc- 
cess of the process-—and still possess- 
es a twinkling sense of humor. When 
PETROLEUM PROCESSING asked him 
about his early career, he replied 
thet he started with Wilson and Wil- 
lard as an engineer. “I was the chief 
engineer,” he said, and then added, 
with a smile, “As a matter of fact, 
I was the only engineer they had.” 
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GENERAL VIEW of new Platforming 
and Udex units at Cosden's Big Spring 
Texas, refinery Left to right, columns 
visible are: platformate stabilizer, pre 
fractionator, charge _ splitter reactor 
charge stripper, toluene column, light 
straight-run gasoline stabilizer, benzene 
ind xylene cotumns, solvent stripper and 
Udex extractor 





First Complete Udex ‘B-T-X’ Plant 


Makes Nitration-Grade Products 


By D. P. THORNTON, Jr. chemical standpoint is the recovery line from low-octane  straight-run 
Southwestern Editor of the three low-boiling aromatics and the feed stock for aromatics re- 
from a single extraction step for this covery 
FPRVHE first installation of a com fraction and the subsequent separa Second component of the installa- 
| tion of each of the three aromatics tion is the Udex recovery system 
in nitration-grade purity without re which makes use of the selective 
running. There are no slop-cuts of soivency of the diethylene glycol 
benzene-toluene or toluene-xylene to water system for aromatic hydrocar 
be reprocessed A deliberate change bons to effect their separation from 
has been made in operation to pro paraffin hydrocarbons in the same 
duce more bottoms from the xylene boiling range Thereafter, the recov- 


plete system for the recovery of 
petroleum benzene, toluene and xy 
lenes in a ingle continuous opera 
tion was unveiled to oil men at an 
open house” at the sip Spring, 
Texa refinery of Cocden Petroleum 
Corp. It marks one more step in the 


history of this Independent oil com . 
pany towards diversification into the mediate This is the only fraction ics from the solvent and separating 


petrochemical field, in addition to which might be termed a “slop cut’ benzene, toluene and xylenes by pre- 
the usual line of refined oil products from the entire chemical recovery cise fractionation 

The $3,181,000 installation at Big operation on the Udex unit 
Spring (15°) less than originaily es As in the one other instalation of 
timated) consists of a nominal 4500 this general type known to have been The Cosden refinery processes a 
b d UOP Platforming unit for syn completed so far,'') the Cosden in- mixture of West Texas crudes at a 
thesis of aromatics and straight-run stallation consists first of the UOP normal rate of 25,000 b/d. (On oc- 


tower for sale as a chemical inter ery consists of stripping the aromat- 


Platformer Operation 


gasoline upgrading and a nominal Platforming process, employing a casion this has been increased to 
1650 b/d Udex unit for aromatics platinum - containing catalyst to 27,800 b/d.) From this is produced 
recovery achieve dehydrogenation of naphth- straight-run gasoline, kerosine, JP 
The set-up of the Cosden refinery enes in the feed along with hydro- fuel, home heating oils, diesel fuel 
is such, however, that this installa cracking ot heavy hydrocarbons gas oil for catalytic cracking, heavy 
tion could not have been justified and isomerization of paraffins and fuels and asphalt products Thermal 
solely from the upgrading of gaso naphthenes. There also is some di- cracking also is utilized In addi- 
line blending stock. Revenue from the rect aromatization and virtually com- tion, various mercaptans are recov- 
petrochemicals produced was the de- plete desulfurization ered from caustic methanol extrac- 
ciding factor, while improved gaso Operated in block following gen- tion of thermal gasoline for sale as 
line quality is “velvet,” relatively erally a scheme originally discussed odorants and chemical intermediates 
speaking by Read,‘*) this unit alternately pro- These refinery operations have been 
The outstanding feature of the duces an aromatic heavy naphtha previously described in detail.' 
Cosden installation from the petro blending stock for high quality gaso- Insofar as the Platformer is con- 
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cerned, the charge consists of total 
straight-run gasoline below 400 end- 
point as produced in topping opera- 
tions and desulfurized by the hot 
lay process to a sulfur content of 
approximately 0.02 wt.-%. At the 
Platformer the charge is first de- 
pentanized. The overhead C, and 
lighter is subsequently depropanized 
in the same stabilizer which takes 
the overhead material from the plat- 
formate stabilizer. These products 
are used for other purposes elsewhere 
in the refinery. 

The straight-run feed next is spiit 
into an overhead 150-270° F. cut and 
a bottoms 270-400° F. fraction; the 
former is feed for aromatics produc- 
tion and the latter to be upgraded 
for motor gasoline blending. Both 
are sent to intermediate floating-roof 
storage for running as blocked op- 
erations on the Platformer dictate. 

The light fraction contains 8-9 vol.- 

of C.-C, aromatics, including 1.2% 
benzene and 5° toluene. The heavy 
naphtha fraction contains up to 20% 
iromatics 





Balancing motor fuel operation 
with aromatics production, the charge 
to Platforming for motor fuel pro- 
luction amounts to approximately 
1800 or 4900 bpsd For aromatics 
operation the charge to the unit is PLATFORMER HEATERS, with solvent stripping heater in left background 
approximately 3300 bpsd Towers of Udex unit at extreme right 

In each case the processing condi- 
tions are varied to favor aromatiza- 
tion or increased hydrocracking. In 
general, temperatures in the 900-950 
F. range and low pressures favor 
aromatization, whereas higher pres- 
sures and somewhat iower tempera- 
tures favor hydrocracking Hydro- 
gen is of course present in the re 
cycle gas to the unit at about 90- 
92°,; this stream is not treated for 
hydrogen sulfide removal because of 
the low sulfur concentration in the 
charge stock and the high recyclk 
ratio used 

A schematic flow diagram of the 
operation is shown in Fig. 1. From 
this it will be noted that an addi- 
tional stripping operation is used to 
clean up fractions following feed 
splitting. The addition of recycle hy- 
drogen occurs just before the charge 
enters the feed heater Following 
Platforming, the product is freed of 
gas and then stabilized, the product 
running to storage either as motor 
fuel blending stock or as charge for 
aromatics recovery The overhead 
from the Platformate stabilizer is 
run to the light straight-run sta- 
bilizer during the aromatics opera 


’ 


ion for recovery of pentanes 


Aromatics Recovery 


Essentially the Udex portion of the 
init consists of an extractor and 
solvent stripper, a water wash, heat- 
er and contact ciay treater, and three 


towers for recovery of the respective FOUR REACTORS in Cosden's Platforming unit for synthesizing aromatics 
aromatics Only one extraction step ind upgrading straight-run 





vasoling 
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Udex “B-T-X”’ Plant 


NAPHTHA 
CHARGE 


PREFRACTIONATOR SPLITTER 


is used although conventional prac- 
with other solvents heretofore 
has involved splitting the aromatics 
fraction into two or more cuts and 
separately extracting these 

Cosden uses a special tray extrac- 
tor, the design of which was devel 
oped by UOP. Details are not avail- 
able In general, the charge rate is 
set to balance inventory for continu- 
ous operation and the stream is in- 
troduced at approximately the mid- 
dle of the extractor. The hydrocar- 
bons mix with the solvent counter- 
currently The selectivity of the 
glyco.-water system is primarily de- 
pendent on the water content which 
normally ranges from 8 to 10% in 
Cosden's operation and is relatively 
insensitive to temperature. Thus, ex 


tice 


STORAGE 


STRIPPER 


traction temperature can be kept 
near that required for subsequent 
stripping, so long as vapor pressur« 
of the charge is not exceeded at the 
extractor pressure selected 

The aromatic-rich solvent 
the of the extractor; the over 
head is substantially free of aromat- 
ics, Tests made on charge and prod- 
uct from this operation during three 
separate periods indicate the yield of 
total aromatics to be 94% or higher 
of the aromatics present in the raw 
charge to Platforming or producible 
from the naphthenes originally pres- 
ent 

In the stripper following the aro- 
matics are taken overhead and the 
bottoms returned to the extractor 

One of the things which makes 


leaves 
base 





Table 


1—Inspection of Aromatic Products from Udex Unit with Nitration 


Grade Specifications 


Benzene 
ASTM 
Nitration 
Grade 
Specs 


t dex 


Product 


Toluene 
ASTM 
Nitration 

Grade 


Specs 


Xylene 
ASTM 
Nitration 
Grade 
Specs 


t dex 
Product 


t dex 
Prodnet 


a4 





PREPARATION AND PLATFORMING 


GAS 
90-92% 
HYDROGEN 


HEATERS AND REACTORS SEPARATOR 


FIG. 1--Flow diagram of Platforme 


difficult the recovery of individual 
petroleum aromatics in high purity 
from the total aromatic product with- 
out preliminary fractionation, azeo- 
tropic distillation or other processing 
is the coexistence of paraffinic or 
naphthenic hydrocarbons having the 
same boiling point or differing by 
only a few degrees. Thus, product 
quality depends on the efficiency of 
the conversion and also the 
selectivity of the solvent for the de 
sired aromatics. This greatly sim 
plifies the fractionation problem 

Cosden produces benzene, toluene 
and mixed xylenes in purities meet- 
ing nitration grade _ specifications 

Foilowing stripping and washing 
the aromatic extract is heated and 
given a treat with contact-type clay 
This step is used to insure that the 
petroleum-derived benzene will meet 
the acid-wash test required of 
nitration-grade material That this 
has very little effect on the charge 
is evidenced by the fact that 
8100 bbls. of liquid are treated 
ton of clay. Since its life is long and 
low ($35/ton) no attempt is 
made to regenerate this clay 


pre cess 


color 


over 


per 


cost 


The separation system consists of 
three bubble towers in series, in each 
taking benzene 
xylenes overhead 
successful operation of 
an unusual 
lem, as is obvious from the fact that 
0.1% of toluene in the benzene will 
failure in meeting nitration 
specifications A similar sit 
exists for benzene or xylenes 
toluene 


case toluene or 
product The 
these tower 


prob 


as 


presented contro, 


cause 
grade 
uation 
in the 

This is achieved by the use of what 
is called a “composition controller,’ 
developed by Universal Oil Products 
Co., operating upon material from 
PETROLEUM PROCESSING, March, 
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Udex “‘B-T-X"" Plant 


pr 


UDEX 


RAFFINATE 


~ AROMATIC FRACTIONATION 


UDEX 
CHARGE 
MF 
PLATFORMATE 


XYLENE 


“ 


XYLENE 
COLUMN 


STABILIZER STORAGE LIGHT 
GASOLINE 


STABILIZER 


EXTRACTOR SOLVENT 


STRIPPER 


CLAY TREATER BENZENE 


COLUMN 


TOLUENE 
COLUMN 


and Udex units at Cosden refinery 


one of the top trays to control re- lene 
flux rate. In practice, this control 
compares under column 


bottoms varies between 35 and as shown by a recent spectrometer 
50 b/d, Total overall liquid shrink analysis is given in Table 2 It is 


the vapor pressure of the pure com- 
ponent desired with the vapor pres- 
sure of the :iquid on the tray through 
the medium of a Foxboro D/P cell 
An otherwise conventional 
ment controls the reflux rate ac 
cordingly. Control thus is independ 
ent of barometric pressure 


instru 


Bottoms from the xylene column 
consisting of a small amount of 
xylenes, along with heavier aromat 
ics, is the only “slop cut” of the sys 
tem Originally intended for incor 
poration in motor gasoline, the 
volume of this product has subse 
quently been increased from just a 
few barrels daily to approximately 
50 b/d by suitable adjustment of the 
Platformer fed splitter The 
rial is being bought by chemical 
companies for an undisclosed pur 
pose at a reported price nearly equiv- 
alent to that brought by the nitra 
tion-grade xylenes mixture 

At the present time, recoveries of 
include 130 b/d of 
benzene, 300 b/d of toluene and 390 
b/d of xylenes The volume of xy- 


mate 


the aromatics 





Table 2—Isomeric Distribution of 
Xylenes for B-T-X Plant* 
Composition 


Vol.-' BLP ‘ 
Design Actual Pure compound 
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conditions age on the basis of charge to Plat- 


forming is approximately 8%, and is 
largely represented by hydrogen and 
fuel gas formation. Naphthene con- 
version has consistently 
90% 


exceeded 


Among other interesting statistics 
is the catalyst charge to the Piat- 
former of 8583 Ibs., with a life al 
ready exceeding 50 bbl. of charge per 
pound of catalyst Approximately 
22,000 gal. of diethylene glycol was 
used to fill the Udex system Loss 
figures are not available due to the 
fact that a considerable accumula 
tion of weak aqueous solutions ha: 
not yet been processed for glycol re 
covery 


Aromatic Products Quality 


An inspection of the aromatic prod 
ucts as currently produced is_ pre 
sented in Table 1 
tration 


together with ni 
specification require 
ments for the three chemicals. The 
benzene passes 
comfortable 


grace 


requirements with a 
margin, and while com 
ing a bit closer to some limits, the 
toluene also passe readily In the 
petrochemical 
product in general has a_ specific 


case ot xylene the 
gravity close to the specification max 

imum or exceeding it slightly This 
is an indication of high purity, how 

ever, and shows a somewhat greater 
concentration of ortho-xylen« and 
ethylbenzene in the mixture than 
was contemplated for the « 
product 


mal-tar 
composition against which 
the specification was originaily 
drawn 

A comparison of desig 
tion of the xylene 


mixture against 


n distribu 
isomer in the 
actual composition 


apparent that the actual product con 
tains less meta and para isomers 
than was predicted from the original 
charge stock analysis. There also is 
more orthoxylene and ethylbenzene 
This difference probably accounts for 
the xylene mixture meeting nitra 
tion-grade specifications with a boil 
ing range between 2.5 and 2.7° C 
Now under consideration by Cos 
den’s management is further diversi 
fication into the chemical field, There 
is enough recoverable hydrogen in 
the Platformer gas vented to the 
plant fuel system at present to sup 
port a synthetic ammonia pant of 
up to 30 tons per day capacity. Also 
elsewhere in the refinery is vented a 
considerable amount of hydrogen sul 
fide A survey is under considera 
tion to determine the feasibility of 
ammonia production and sulfur re 
covery and perhaps it may prove pos 
sible to carry operations into the 
chemical fertilizer field Also, the 
possibility of segregating the thre: 
xylene isomers via the fractional 
crystallization and distillation route 
is tempting 
Because Cosden now has at hand 
two of the most important funda 
mental chemical buiiding block aro 
matics and olefins other i 
8 exist in supply 


many 
teresting possibiliti 
ing the continuously-expanding de 
mands of the petrochemical industry 


Keferences 


B3Y 42 


Jr Remodeled Piant Is 
i, 


PETROLEUM Proce IN 
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Now! Super High-Purity 


OXYGEN and NITROGEN 


at Amazingly Low Cost! 


OXYGEN Make your own with the 


10 99.9% Purity NEW ir Products 


Capacities to 12,000 inearessueea 
cubic feet per hour 


High- Purity 


pert }) &-in-f GENERATORS 


Furnace Fnrichment 
Scarfing 
Cutting 


Welding J J ; DUAL PRODUCTION _ 0... Generator 
. . 4 makes both oxygen and nitrogen at super 
Production of synthesis , < . high-purities, ready to be piped to points 
gas for 4 2 of use. You save the cost of an extra gener 
Ammonia ‘ ; ator eliminate all transportation costs, 
Acetylene : A down-time due to delivery failures, etc 


Methanol, Etc. 
NEW VERSATILITY — vou can operate 


the new generators to produce what you 


- al : want when you want it: compressed oxygen 

NITROGEN Me eal ‘ and nitrogen s:mu/taneously com 

Ie ie pressed oxygen and /ow pressure nitrogen 

' simultaneously compressed oxygen 

to 99.99% Purity 78 alone | compressed or shea pressure 
nitrogen alone liquid oxygen and/or 


Capacities to 36,000 nitrogen 


cubic feet per hour 





Find out what this important new development can 
mean to you. Write, stating your requirements. 
Inert Atmospheres 
Annealing : , "hen & Gree eeemon Bs 
Heat Treating 
Furnace Brazing 


‘ Also Air Products Tonnage Generators 
Ammonia Synthesis 


Atmosphere Control for OXYGEN-NITROGEN Uniimited! 


Nitrogen for Drug Making Produce huge quantities of very low cost oxygen and 


Liquid Nitrogen Scrubbing ; nitrogen in gaseous or liquid form. Standard models, 


i i ding to individual 
i cially designed. Cycles accor oe 
. — - po moms Generators to produce ony quantities, ot 


ony purities and pressures. Inquire! 


Specialists in Equipment for All Low-Temperature Processes 
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MOBILE CONVEYOR takes flaked sulfur produced at Mexico's Poza Rica gas plant and 
moves it to pile. Conveyor can also be positioned for loading directly into truck 


Sulfur via the Belt Line 


Endless conveyors move product from convertors 
to storage in Mexican sulfur-from-gas plant 


By D. P. THORNTON, Jr. monoethanolamine as the active consumption was in excess of 2 lbs 
igent The processing sequence is per million cu, ft. of treated gas; at 
mventional, the gas being’ con- present this is 0.8 lbs./MMcf. The 
M EXICO’S only substantial petro- tacted countercurrently with MEA improvement in chemica] consump- 
chemical operation, 120 tons per and the sweetened gas then being re- tion is due largely to the installation 
day of sulfur recovery, is carried turned via a scrubber to the suction f more efficient mist eliminators 
out in conjunction with natural gas Stages of additional compressors prior (of the Metex stainless steel type) 
sweetening operations and crud to natural gasoline recovery Sour in the top of the stills and employ- 
stabilizing facilities at the Poza Rica liquid hydrocarbons trapped from ment of “Ocenol” as an anti-foaming 
plant of Petroleos Mexicanos The compressor scrubbers on the high igent 
gas processing facilities there are ind low pressure gas streams are The still overhead gas is charged 
described in detail in the article, combined and similarly sweetened in lirectly to a sulfur recovery plant 
“Crudes are ‘Tough’ to Handle,” be- a small liquid-phase DEA tower. The 
ginning on p. 373 of this issu MEA is steam-stripped in identical 


Southwestern Editor 





The natural gas from Poza Rica vessels to regenerate it for re-us Petroleum in Mexico 
crude production operations is ex- Designed for 18% Gas 
tremely acid, containing 4 vol.-% This article on the recovery 
H.S and 17% CO, for a total of 21 An interesting point about this unit of sulfur from natural gag in 
vol.-% The corrosive effects this is that it originally was designed to Mexico is part of a series on 
can have on equipment are readily sweeten an 18% acid gas. However the petroleum processing indus 
imagined. At the plant the 60 psi in processing the 21% acid gas it re try in that country, based on 
field gas is boosted to 325 psi. with- luces the H,S content to less than a seven weeks tour of plants 
out pre-treatment and the 280 psi 10 grains per 100 cu, ft. with sub there by the author. The first 
high pressure gas likewise. The vol tantially no CO, The stripping article appeared in the Febru 
ume amounts to approximately 109,- steam requirement (partly generated ary issue (‘Modern Refining in 
000 Mefd by waste heat in sulfur recovery) is Mexico,” p 217). Another ap 
The sweetening plant which re- 200,000 Ibs. per hour of psi, steam pears elsewhere in this issue 
ceives this gas consists essentially of Water is condensed out of the over and additiona] ones will be pub 
two Girdler units in parallel, each head gas lished in later issues—-all deal 
designed for 60,000 Mcfd. and em- When the unit first started oper ing with specific installations 
ploying an aqueous 20% solution of ating in January, 1951, the amine 
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Mexican Sulfur 


i 


) a ., ae 
fi 
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” 
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MOLTEN SULFUR is deposited on 320-ft 


belt, 


below 


less steel 


trough At “end” of belt 


Co 
stills 


Chemical 
this reason the 
to produce two acid- 
of 40% and 15% H.S, 
Pemex's operators, how- 
ever, determined experimentally that 
this was unnecessary at Poza Rica 
Satisfactory operation could be ob- 
tained if all the acid gas was sub- 
stantially the same H.S concentration 
The unit now is operated to produce 
a difference in acid gas content for 
the two streams which rarely ex 
ceeds 1% and simplifies control of 
both operations 


General 
For 


lesigned by 


for Pemex 
are equipped 
gas streams 


respectively 


tba me neenes 


te 


— Ty 


BREAKING UP SULFUR in bins is 


0) 


running in contact with water in cooling 
solid sulfur 


omplishe d bv 


endless stain- 


is flaked off bins are 


The sulfur plant is not greatly dif- 
ferent from U. 8S. plants in most re- 
spects except for its large size-——120 
tons per day. Until only recently it 
was the largest sulfur-from-natural 
gas plant in the Western Hemisphere 
The sulfur is 99.9% pure (or better) 
and involves the treating of 21,200 
Mefd. of acid gas 


Sulfur Recovery Operations 


The involves the basi 
Claus reaction of oxidizing one-third 
of the H.S to SO,, then combining 
this with the remaining two-thirds 


process 


<r 


snaking out wire rope 


pre 


EMERGENCY BIN COOLING can be used when stainless 
steel belt is shut down for maintenance or repairs 
available, 


Two 


each holding 2-days sulfur output 


of the total acid gas stream to effect 
the reduction to elemental sulfur 
Originally, it was intended to burn 
the required amount of the 40% H,S 
gas stream with air, combining the 
reminder with the 15% H,.S stream 
for the reduction. Now, the two 
H.S streams are 15-16% acid gas 
The secret of control in either event 
is, of course, in precisely regulating 
the oxygen-to-H,S ratio 

Following combustion of the initial 
third, the remainder of the acid gas 
introduced into the after-part of 
furnace The results are not 


iS 
the 


viously laid down before molten sulfur 


PETROLEUM PROCESSING, March 


1953 








mnly to preheat this portion of the 
acid gas, but cool the hot SO, and 
here, it is reported, about 60% of 
the reduction to elemental sulfur oc- 
curs before the gas emerges from the 
furnace. Even so, the reaction mix- 
ture leaves the furnace at 1382° F., 
requiring final cooling to the cata- 
lytic converter temperature of 446° F 
in a waste-heat boiler which gene- 
rates 60,000 lbs. per hour of 275 psig. 
steam. Water can be injected also 
when necessary as further temper- 
ature control (Excessive water in- 
jection is of course undesirable from 
a process standpoint. The charge gas 
already was saturated since there is 
no dehydration step following amine 
regeneration. ) 

The two catalytic converters em- 
ploy bauxite as the conventional cat- 
alyst. Outlet vapors from the first 
are scrubbed with molten sulfur at 
392° F. to condense the sulfur. This 
gas then is reheated to conversion 
temperature with by-passed 1382° F 
gas from the furnace outlet and 
charged to the second converter where 
the reaction is substantially com- 
pleted; the sulfur being scrubbed out 
as before 

Pemex's engineers have added a 
third step since the plant was built 
Preheated air is added to the residue 
gas and the mixture passed through 
a third (small) converter in order to 
assure that no unreacted H,S remains 
in the tail gas. There is further as- 
surance also that no combustible gas 
remains in the residue to the stack 


Use Novel Flaking Method 


A novel method of converting the 
sulfur to an _ easily-handled flake 
form is used at Poza Rica. The more 
common method used in similar U. S 
plants of dumping the molten prod- 
uct into bins for solidification is 
available strictly as an emergency 
procedure 

At Poza Rica a side-stream from 
the pumps circulating molten sulfur 
over the scrubber towers is further 
cooled by exchange with water and 
discharged into a hopper, where it 
flows through nozzles onto a moving 
belt of polished stainless steel, 30 in 
wide. This has raised edges of rub- 
ber to confine the liquid sulfur and 
is 160 ft. between pulleys. For the 
first 120 ft. after the sulfur is de- 
posited the belt runs with its lower 
surface in contact with a bath of 
‘old water, after which air-cooling 
is depended upon for the remainder 
of the journey 

A scraper at the “end” of the 
belt removes the sulfur in a con- 
tinuous sheet, which then is led into 
a breaker which functions like the 
familiar household ice-crusher, The 
resulting flakes, approximately 2 sq 
in. in area and about a quarter-inch 
thick, fall on a mobile inclined con 
veyor belt of rubber-coated canvas 
which makes a@ neat semi-circular 
pile of the yellow element As this 
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SULFUR SCRUBBERS in Poza Rica sulfur recovery plant 


Mexican Sulfur 


Long vessel at 


right is No. 1 catalytic conversion chamber, where reduction to elemental sulfur 


is 90% 


pile grows the conveyor is moved 
elsewhere in the storage yard by mo- 
bile equipment, or can be positioned 
for loading directly into trucks 

A valuable operating kink was 
developed here because the molten sul- 
fur at first had the annoying tend- 
ency of adhering tightly to the stain- 
less steel belt. This caused too many 
emergencies in the early days of oper- 
ation. Like most such schemes the 
solution was simple enough: spray 
the belt with water immediately ahead 
of the molten sulfur hopper 

The small amount of adherent 
water forms steam when passing 
under the molten sulfur, the cooling 
forming enough “skin” on the sulfur 
to minimize adhesion since the belt 
is cooled by the water bath on the 
other side. This also has resulted 
in sharply reduced wear on belt and 
scraper, because the sheet of sulfur 
now literally cracks off the belt on 
reaching the knife 

When the flaker is out of service, 
jue to emergencies or for other rea- 
gons, two 2-ft. deep wooden-wall bins 
have been provided to accept the 
molten sulfur. tither will hold two 
days’ production. Their use was @ 
jouble-barreled headache in the early 
days of operation, however, because 
this meant a crew with pick-axes to 
get out the sulfur and another gang 
to load trucks. Blasting was out of 
the question on several counts, but 
principally because the bins are im 
mediately adjacent to both the sul 
fur and sweetening units, making 
intolerable the fire hazard and the 
effects of the concussion on control 
instruments as well as operators 

The solution to this dilemma was 
the laying of a wire rope in the 
bottom of the bins in a zig-zag fash 


complete 


ion, carrying one end out of the bin 
When this rope is snaked out by a 
winch truck the sulfur is quickly 
and effectively broken into chunks 
of manageable size, easily handled 
by one man 

From the practical standpoint it is 
advisable to protect personnel from 
flying bits of sulfur during the snak- 
ing process. They should also re- 
main well back until it is deter- 
mined that there are no “hot spots” 
of still-molten sulfur remaining in the 
center, to be flung considerable dis- 
tances as the rope is pulled free 


Laid Out for Maintenance 


The installation is well laid out, 
without evidence of overcrowding 
Drives are primarily electric with 
steam spares only for essential serv- 
ices. Considerable emphasis has been 
made with respect to accessibility for 
easy maintenance. Crane arms are 
permanently installed on the top of 
structures supporting major towers 
and the major elements of the twin 
units are seperated by a road. At 
the sides of this road are tracks to 
accommodate a mobile A-frame used 
to handle heavy pieces of equipment 
during turn-arounds. 

The sweetening and sulfur recovery 
plants generally are brought down 
for maintenance and inspection every 
six months, 3eing independent, it 
is possible to take one MEA twin at 
a time, thus assuring a continued 
flow of fuel gas to the Atzcapotzalco 
refinery. When both MEA units and 
the sulfur plant are down, approxi 
mately 20 days is required for turn 
around It also is possible to take 
the sulfur plant down without dis 
turbing sweetening operations in 
vhich case all acid gas is flared 





HAYNES Alloy Bar Stock 


Trade-Mork 


FOR SEVERE SERVICE CONDITIONS 


Four different Haynes alloys are available in hot-rolled and forged bar 
stock for the fabrication of parts subjected to heat. corrosion, or oxidation 
ach alloy has an unusual combination of properties to combat certain severe 
service conditions, as indicated by the chart below. Typical parts made from 
Haynes alloy bar stock are piston rods, valve stems, pickling racks. pump 
shafts, bolts, needle valves and forgings such as automotive valves and tur- 


bine blades. 

Round bars are available in diameters from 3!. in. down to 4 inch. Rounds 
larger than 3!6 in. in diameter can be obtained as hot forgings. 

Hayes alloy bars can be turned, ground, drilled, tapped. reamed. threaded, 


and welded. 


hor further information about Hayes alloy bar stock. contact the nearest 
Pickling Hlavnes Stellite ¢ vompany district office. 
Racks 





USE BAR STOCK OF FOR RESISTANCE TO 





HASTELLOY Alloy B 


(nickel-molybdenum- 
iron) 


Hydrochloric acid, wet hydrogen chloride 
gas, sulphuric acid, phosphoric acid, organic 
acids, high temperatures 


HASTELLOY Alloy C 


Nitric acid, free chlorine, acid salts, hydro- 
(nickel-molybdenum- 


chromium-iron) chloric acid, sulphuric acid, phosphoric acid, 
organic acids, sulphurous acid, high tem- 


peratures. 


MULTIMET Alloy 


(cobalt-chromium- 


Oxidation, high temperatures. 
nickei-iron) 


HAYNES Alloy No. 25 


(cobalt-chromium- 
tungsten nickel) 


Oxidation, high temperatures, carburiza 


tion, wet chlorine, nitric acid 


ceeeeeeee eee ee eee eeeeeeeeeeeeeeeeeeeeieeeeie 


Haynes Stellite Company 
A Division of 
Union Carbide and Carbon Corporation 


General Offices and Works, Kokomo, Indiana 
Sales Offices 
Chicago — Cleveland — Detroit — Houston 
Les Angeles —New York —San Francisco—Tuise 





Haynes Hastelloy,” and “Multimet” are trade-marks of Union Carbide and Carbon 
Corporation 
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PLANNING PETROCHEMICAL DISPLAYS for the International Petroleum 
Miller W. Conn (right) chairman of the subcommittee. and 


7a 
a 


Exposition aré 
Robert Douglass 


ws LL BE OVER THERE! Petro: hemical sub-committec member Leroy Donald 
be e * a : ; “ 4 ait 
shows Hall of Science » visiting committee members Isaac Drogin (left) and 


John Britton 


Petrochemicals at Oil Show 


YHE magic of chemic: ver With products ready 
from petroleum and _ g for the ultimate consumer 
chnical strides which hav ome i The petrochemical exhibit will be 
ling oil itself since 1948 w rt engineered to 
play in the Hall of Scien ex tion. Under the chairmanship of Dr 
International Pe Miller W. Conn 
oleum Exposition at Tulsa May development for Phillips Petroleun 


manufactured 


attract special atten 


during the manager f market 
~23 C the petrochemical exhibit sub 
They aren't the only fields of oil committer 
ym wi . ; P ve 
m which have made rapid advances play which will give visitors an “in 
luring this period, of course. All of side” look at the diversity of prod 
ry \ ill i ] : 
them will be on display in the order ucts in this field, as well as their ef 
of their occurrence in the industry, fect on modern living 
no ing 
beginning with geology and ending The theme and purpose of the « 


getting together a d 
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hibit will be to pin down, in the 
minds of oil people not already in 
the “know” and the lay public alike, 
that the oil industry dees much more 
than provide gasoline and lube oils, 
furnace and industrial fuels, Petro- 
chemical exhibits all will be grouped 
together under present plans plus 
also several movies (to be run in 
the theater, but not in the petro- 
chemical exhibit area). 

Current plans visualize nine ex- 
hibits, varying somewhat in size, and 
involving dioramas, conventional dis- 
plays and, probably, audience partici- 
pation via push-button to some ex 
tent. These include: 

Synthetic fibers 

Synthetic rubbers 

Carbon blacks (in part this over 
laps with synthetic rubbers). 

Plastics (also including protective 
coatings made from them). 

Nitrogen fertilizers and other ag 
ricultural chemicals (such as herbi- 
cides, defoliants and repellants). 

Sulfur and sulfur chemicals 

Detergents 

Solvents (other than pure hydro 
carbons or hydrocarbon cuts, such as 
ketones, esters and the like). 

Chemical intermediates made from 
petroleum, including some mention 
of additives 

The methods used to manufacture 
these various petrochemicals likely 
vill not be shown—not that they are 
Oo secret but principally because 
they are apt to be meaningless or 
even confusing except to the spe 
cialist Instead, they will tell the 
visitor what many of these products 
are, how they look and where they 
fit into the pattern of his daily living 

Thus, the man who gets in his 
automobile will realize petrochemi 
cals played a part in the seat-covers 
of his automobile and the foam-rub 
ber in the upholstering as well as 
in the tires on which it rides 

The soap he uses to clean his hands 
petroleum-derived 
plates from which 


may be in part 
and the plastic 
he eats a picnic lunch had their ori 
gin in an oil or gas well 

The fertilizer which helped pro 
luce the food he eats likewise came 
from gas and oil, as did the insecti 
cides used to protect the growing 
plants in the fields 

And finally even the 
his house owes part of its 


paint on 
charac 
teristics from petrochemicals 
Working with Mr. Conn in the 
preparation of the petrochemical ex 
hibit to be mad throug! 
the cooperation of many of the firn 
Leroy 


possible 


engaged in this field will be 
Donald manager of the 
ales division, Lion Oil Co., El Do 
rado, Ark Dr Isaac Drogin, re 
earch director, United Carbon Co 
Inc., Charieston W Va John A 
Britton, Jr., director, Enjay Co., Ince 
New York, and Robert A. Douglass 
Ethyl Corp 


chemical 


regional sales 


Tulsa 


manager 
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LOOKING DOWN YOUR PIPELINE... 


\4/ ‘ 
3 
I 
WATSON-STILLMAN FITTINGS DIVISION 


H. K. PORTER COMPANY, INC. 
129 ALDENE RD., ROSELLE, NEW JERSEY 


. what do you see? Dependability . . . or frequent failure; long, 
economical life . . . or costly maintenance; W-S FORGED STEEL 
FITTINGS . . . or the ordinary kind that are a source of constant 
trouble and expense? 


W-S Screw-end and socket-weld fittings are the only type that be- 
come integral parts of your steel pipe-lines . . . their forged steel 
construction matches that of the pipe or tubing in chemical and 
physical properties, in strength, weight and resistance to pressure 
... heat. . . corrosion. 


Whatever your pipe or tubing application, you can profit from the 
permanence of W-S Fittings. Initial cost is often Jess; final cost is 
always /east. Literature is available . . . write for it. 








PETROLEUM PROCESSING PLANT PRACTICES 


Practical Tips and Ideas for Improving Operations 


| 

i 

< 

~ 
PLATE HINGED AT 


4iN NG 
TTED HOLE IN PIPE AMP 


GAGE PLATE NOT SHOWN 


| 
| 
| 
| 


L PLATE NOT SHOWN 


HALF OF 6IN DIAM 
PIPE CLAMP 


CONSTRUCTION DETAILS of jig for cutting weld fittings 


Jig and Weld Positioner Speed Salvage Jobs 


‘’ ALVAGING welding ells and pipe 
. flanges from scrap p'pe is greatly 
facilitated at Esso Standard Oil Co.'s 
Saltimore refinery by use of jigs and 
a two-torch, welding positioner. The 
method is useful for reclaiming usable 
fittings which have been rough-cut 
from disassembled lines, etc., with 
perhaps one inch of pipe still attached. 
Jigs and machine are illustrated in 
the accompanying drawings and pho 
tographs 

In use, the jigs for the weld ells are 
enter-mounted on the turntable of 
the “Ransome” position welder. One 
torch is set horizontally and performs 
the cut-off operations: the other is 
set at an angle for beveling. Jigs are 
made up in various sizes to accommo- 
date different pipe diameter ells. Esso 
personnel can salvage one ell in about 
20 minutes with the system 

In the case of the jig for salvaging 
flanges) two support plates provide 


rWO TORCHES are on the post 
tioner; one for cutting and one for 
beveling 
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One coat insulates and finishes 


Super-adhesion; no wire mesh 
Least possible shrinkage; no cracks 
Smooth, white, extra-hard finish 
Sets quickly . . . in two hours 
Apply to flat or complex surfaces 
For temperatures up to 1800°F! 
Paint with water or oil base paints 


Apply Quik-Set now; permanently 
weathercoat anytime later! 


Use this coupon today! 


NAME 
TITLE 
COMPANY 
ADDRESS 
CciTY 


‘FORTY-EIGHT INSULATIONS, Inc. 


Telephone: Aurora 9207 
AURORA, ILLINOIS 


Send me full details on Quik-Set 


obtain more data on advertised products see page 424) 
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TURNTABLE CAN BE ROTATED 


in various positions and at varying 
speeds 


for handling flanges from 3 to 16 in 
in both 150 and 300 lb. types. The 
jig is simply a circular plate, per- 
forated with a series of bolt holes t« 
permit fastening the flange down 
The plate in turn has four short legs 
for clamping to the turntable 


Keep Small Diameter Tube 
Free of Catalyst Plugging 


| | OW CAN you keep catalyst fron 

plugging up in small size, stain 
less steel tubing (%-in. LD.) such 
as is used in a pilot plant catalytic 
cracking unit? 

This question from a regular reade: 
of your Plant Practices section, and 
published in the December PETROLEUM 
PROCESSING, has brought forth a wel- 
come reply from another interested 
reader who has asked that his name 
be withheld from publication 

“In order to keep catalyst from 
plugging small stainless steel tubing 
used in connection with equipment in 
catalyst service, the following systen 
can be used: a small amount of bleed 
air or gas flowing in the connection 
will prevent the backflow of catalyst 

“The bleed medium can be eithe: 
air or gas, depending upon availability 
and vessel service. The flow should 
be regulated so that it is in the read 
ings—pressure, differential, et« The 
pressure at the bleed medium should 
be 15 to 25 psig. above the pressure 
in the vessel to which the tubing is 
connected Bleed gas flow can be 
regulated by means of an _ orifice 
arrangement. The orifice, of the pro- 
per size depending upon gas supply 
pressure, is drilled through the plug 
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THE BRAND 


of Heat Transfer 


Sarg 


REFINING & NATURAL GASOLINE 


The Western Supply Company is daily filling the 
heat transfer needs in all phases of the petroleum 
industry. From the planning to the finished product 
stage Western men and machines are geared to — WE STERN 
serve YOU with all your difficult heat transfer prob- Sema 
STFMA)\HEAT EXCHANGERS 


lems. Shell and Tube Exchangers; Telescopic Ex- | 
“CS Ss ee, 
changers; Atmospheric Sections; Reboilers—remember . oY, 


Manufactured by 


=F WESTERN SUPPLY COMPANY 
the WESTERN brand for dependable engineering d—1, r.0. 80x 1888 TULSA, OKLAHOMA 


consultation, rigid adherence to fabrication specifi- 
cations and details. 
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VAR/ORIVE 


i 7 ‘ 
112 to 950; 
> Ss 
RPM Df 


by simple dial control 


Give your machines any and every 
speed to a split rpm within a range 
of 10 to 1. Varidrive accomplishes 
in a single power unit the functions 
of a motor, speed changer, gear box 
and controls, to occupy little more 
space than a fixed speed motor. The 
Varidrive will upgrade the quality 
of your work, step up your ma 
chine’s output 10%, 20%, 30% 
U.S. ELECTRICAL MOTORS Inc 
Los Angeles 54, Calif. Milford, Conn. 


MOTORS 


: j 


MAIL COUPON FOR VARIDORIVE BULLETIN 


PP.3 


U. S. Electrical Motors Inc 
Box 2058, Los Angeles 54, Calif. or Milford, Conn 


; NAME 

: COMPANY 

: ADDRESS 

8 CITY ZONE STATE 
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of a needle or meter valve or through 
the gate in a gate valve 

‘By having the orifice in a valve 
it is possible to blast the connection 
if necessary by merely opening the 


valve up wide. Where such connections 
are used for instruments, additional 
valving can be installed to isolate the 
instrument circuit during the blasting 
»peration.” 


Accurate All-Weather Tank Gage 


gs ANK gaging in bad weather and 
at night is not only unpleasant 
but it is also hazardous and frequent- 
ly inaccurate A device which over- 
comes these problems has been de- 
veloped at and adopted by Union 
Oil Co. of California, for use in both 
the manufacturing and marketing 
departments 

Illustrated in the accompanying 
photograph, it is a plastic tube with 
a rod-controlled valve at the bottom 
It is clamped to a standard steel 
gaging tape at the approximate depth 
of the liquid in the tank. The valve 
rod is pulled up to open the valve 
at the bottom of the plastic tube 
The tape is then lowered into the 
tank until the plumb bob hits bottom 
It is held in that position long enough 
for the liquid to enter and reach its 
level in the tube. This takes about 
30 seconds 

A sliding 
slipped over 


tripper weight is then 
the tape and allowed to 
slide down and strike the spring trip 
which lets the rod down and closes 
the valve, locking the liquid inside 
the tube When the tape is pulled 
out of the tank, the gager can make 
his reading through the plastic tube 

Measurement of liquid levels in 
side storage tanks with standard gage 
tapes has had its difficulilies, espec- 
ially at night, in rough weather, or 
when measuring gasoline and other 
volatile fluids. Thus far, the Union 
Oil device has these diffi- 
culties, the reports, and 


overcome 
company 
more accurate gages are being taken 
The instrument is called the “An 
derson liquid gare recorder.” It wa 
invented by Leonard Anderson, Union 
Oil tank calibration engineer. While 


424) 


an instantaneous gage is essential for 
apsolute accuracy when a tape is 
alone, to avoid the recording 
of a false level due to movement of 
the liquid surface; the necessary wait 
with the new liquid gage indicator is 
not regarded objectionable because 
the tube fills from below the sur 
face 


used 


It is acknowledged that in many 
cases, a quick accurate gasoline gage 
can be obtained by using only a gage 
tape However, gagers claim this 
new device is indispensable under ad 
conditions 3efore adopting 
the device, Union tested it extensively 
for two years and concluded that the 
results were “uniformly excellent.’ 


verse 





What's Your Headache? 


There's a man out in an Illi 
nois refinery who would like to 
have some good, helpful tips on 
the best ways to get asphalt 
through piping in cold weather 
There are probably several good 
ways, but he'd like to have the 
best. Any ideas? 

Send them in. If they look 
good, we'll print them. Or may 
be you have a headache of your 
own. Send us that. We'll print it 
too; and maybe someone else will 
have an answer for you. Don't 
worry about how your answer 
looks. We can dress it up. Send 
pictures or drawings, too, if you 
can. Send your contributions to 

Plant Practices Editor 
PETROLEUM PROCESSING 
1213 West Third St 
Cleveland 13, Ohio 
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POWELL VALVES 
actually require 
less maintenance 


The Wm. Powell Company 
Cincinnati 22, Ohio 





; Son 


/ , | ld 
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Here are the important features of the “Selecta” 


@ Single Pan—No Weight handling 
@ Minimum Load —Long Life of Critical Parts 


@ Standard Double Beam— Atmospheric 
Changes Automatically Compensated Fo: 


Separate Beam and Weight Compart- 
ments—No Dust Problems 


Instant — Non-Magnetic Damping — Equally 
Effective Under All Loads 


Recessed Projection Screen—Easily Visible 
Under All Conditions 


Circular Sliding Doors—Unimpaired 
Visibility 


Automatic Indication of Last Three Decimal 
Points on All Models—No Time Lost by 
Handling of Fractional Weights 


Carry-all Base Casting—No Vibration of 
Critical Parts During Weighings 


Round Space-saving Shape—Deflects 
Heat and Light Radiation, Reduces Air 
Space in Weighing Compartment 


New Weight Loading Mechanism— Two 
Table-level Double Knobs Required for 
Operation, Operates with Beam Partly 
Released 


New Counter—Indicates Automatically 
Applied Weight 


The Sartorious “Selecta” 


ANALYTICAL SPEED BALANCE 


ORDER IT FROM 





Unequaled in its range for Speed - Accuracy - Convenience - Reliability 
SPECIFICATIONS 


Capacity: 200 grams Reading: 1/10 mg 

Sensitivity: 1/10 mg Automatic Range: 100 mg 

Knife Edges and Planes: Agate. All Models 

Damping: Fast Air Damping 

Release:* Combination beam, pan support and light switch 

Pan: 75 mm diameter, heavily nickel plated 

Suspension: Compensating, eliminates errors due to im- 
proper placing of load on pan. 

Arrestment: Sartorius Circular Type, no slipping of knife 
edges on bearing 


H-2424— Selecta’ (Rapid Model) Balance . 


HARSHAW SCIENTIFIC 


DIVISION OF THE HARSHAW CHEMICAL CO 
CLEVELAND 6, OHIO © 


(To obtam more data on advertised products seer 


page 


Case: Sturdy light metal alloy, non-magnetic, light 
grey finish 


Zero Point: Adjusted externally by moving indi- 
cator line or vernier 


Weights: Stainless steel, adjusted to sensitivity of 
balance 


Current: 110/220 volt built-in transformer 50/60 
cycles, A.C. only. 


(*) Release levers are provided on both the left 
and right-hand side of base. 


. each $890.00 
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Novel Warning Tags Score a Hit 


By ROBERT R. PROCTOR* 


N THE Crystal Lake, Ill., research 
and development 
Pure Oil Co. some 


laboratories of 
departments 

for example, pilot plant units-—op 
erate 24 hrs./day. Others may run 
16 hrs. and still others only eight 
hrs. and on day shift only 
the evening and the 
shifts watchmen 
rounds of 


During 
“graveyard” 
make 
inspection of 


regular 
buildings 
grounds, and equipment 

3ecause of the danger of leaving 
certain types of equipment in op- 
eration but unattended, one of the 
instructions issued to the watchmen 
is to turn off all electrical units such 
as hot plates, stirrers, pumps, hood 
exhaust furnaces, 
etc., which may have been left on 


blowers, ovens, 


Pur Resear ne 
Laboratories ‘rystal Lake, II) 
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accidentally when the laboratory em 
ployes left the shop at the end of 
their shift 

Occasionally, however, an instru 
ment, blower, oven, or other piece 
of equipment must be and is left on 
purpocely And sometimes, in spite 
of hand-written notes, verbal in- 
structions, and/or other means of 
notification, watchmen would too 
frequently turn off or unplug such 
units 
some process, or allow fumes from 
the hoods to fill the laboratory in- 
stead of being continuously exhaust- 
ed as intended 


This could spoil a run, upset 


A very simple idea was finally de- 
veioped which has put an end to the 
confusion Several hundred small 
cardboard signs, or tags, about 1%, 
in. square, were printed up in fluo; 
escent red ink on a black background 
with the words “LEAVE ON” 

On equipment which is to be left 
on permanently such as ventilating 


blowers, refrigerators, condensat« 
, One of these tags is ce 
mented on the motor controller or 
near the switch or plug on each 
piece of apparatus, using Minnesota 
Mining & Mfg. Co.’s cement No, EC- 
511 

For equipment which may or 
should sometimes be left on, tiny 
permanent magnets have been ce- 
mented to the backs of the “LEAVE 
ON” tags, using the same adhesive 
The magnets finally selected after 
several tries are 2-pole Alnico V 
slotted permanent magnets about ™% 
in. in diameter, Indiana Steel Prod 
ucts Pattern No. P-904, costing but 
a few cents each 


pumps, etc 


Each laboratory or department is 
furnished a these 
which can be quickly 
snapped onto any steel switch box 
push-button box, steel panel, or steel 
screw-head in non-metallic panels 
The tags are plainly visible to the 
watchmen even in subdued light, due 
to the fluorescent paint. They will 
remain in place in spite of drafts, 
severe vibration, or 


small supply of 


magnetic tags 


other disturb 
ances 

This little tag has eliminated a 
big problem for the watchmen, While 
they still turn off all running equip 
ment which does not bear the special 
tag, they now leave “ON” all equip 
ment which should be left on as in- 
dicated by the tags. If they turn off 
an untagged unit which was intend- 
ed to be left on, they are perform 
ing their duty as they should, and 
only the operator of the unit is to 
blame for not putting a tag on the 
equipment 

The convenience of the tags is fur 
ther emphasized by the fact that 
when not in use they can be hung 
magnetically on the bottom of the 
switch boxes or on the back or top 
sides of pipes and conduits where 
they are out of sight or not visible 
to the watchmen and yet immediate 
ly on hand for the operator 





IDEAS—Needed! 


Chemists, technicians, inspec- 
tors—send in your own contribu- 
tions on “how we do it in our 
lab.”” Possible subjects might in- 
clude gadgetry, shortcut proced- 
ures, safety kinks, and the like 

Please include sketches, charts, 
diagrams, or photographs where 
possible Don't worry about the 
actual writing. We can dress it 
up if necessary. Send your ideas 
én: 

Laboratory Practices Editor 

PETROLEUM PROCESSING 
1213 West Third St 
Cleveland 13, Ohio 
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WV YORKMESH Demisters are answering 
S48 Petroleum Engineers demands the world 
eal 


> ~~ 


over for simple means of improving the 
performance and increasing the throughput 
capacities of catalytic cracking units. 


Yorkmesh Demisters in Vacuum ‘Towers 
remove substantially all liquid entrainment 
even at increased vapor velocities—the gas 
oil then produced has lower carbon content 
and considerably reduced metals content— 
the reduced metals content accounts for 
continued high catalyst activity. The net 
result is more gasoline of higher octane 
rating. 


Yorkmesh Demisters are used equally 
successfully to improve the performance of 
gas absorbers, scrubbers, separators, evapor- 
ators, knock-out drums, ete. 


Lastly installed in existing or new equip- 
ment.— Materials: Ty pes 130, 504, 316 stain- 
less, monel, carbon steel, ete. —Prompt 
shipment. 


————— Th 


7 
— 





OTTO H. YORK, 
Co., Inc. 


/ 


67 Glenwood Place, East Orange, N. J. 





obtain more data on advertised products see page 2! PETROLEUM PROCESSING, March, 1953 





ROCESSING PATENTS 





By Peter J. Gaylor, Patent Attorney, Gaylor, Cifelli & Jurick, Newark, N. J 


the water gas activity of such pro- 
€ SULFURIZEC moter Regeneration is effected by 
HYDROCARBON 
exposure to steam at high tempera- 
ture (about 1300° F.). 

Although a number of alkaline 
saits are useful as promoters, the 
particularly valuable ones are the 
sodium compounds, such as the aili- 
cate, phosphate, hydroxide and car- 
bonate. Lithium hydroxide also may 
be used, as well as potassium phos- 
phate which gives a comparable per 
formance Potassium carbonate is 
inferior to the phosphate In the 
case of the potassium salts, those 
compounds are favored which are 
stable against hydrolysis or decom 
position to the free oxide or the free 

CONCENTRATED CAUSTIC is used in this process which Phillips Petroleum C8! at reaction conditions. The 
has developed for scrubbing mercaptans out of sour naphthas (U. S. 2,623,008) carbon catalyst ahewld contain 2-207 
of such promoter. 

Contrary to most catalytic reform 
ing processes, the use of steam as a 


Sweetening with 56-80% Caustic Soda diluent is more desirable (in terms 


of product distribution and yield-oc- 


Gives Better Separation, Less Loss tane relation) than hydrogen 


e Convert Alkyl Disulfides 
T HAS been common practice to extraction means for removing hy- 
scrub mercaptans out of sour drogen sulfide from fluids. A _ satis- Into Sulfonyl Chlorides 


naphthas with relatively dilute caus- factory acid solution is one having a 
tic soda of up to 30% concentration concentration of 25-75% (preferably 
Now, a Phillips Petroleum Co. pat- 10-60%) by weight of sulfuric acid 
ent (2,623,008) advocates the use of The cadmium sulfate concertration is 
much stronger caustic, 56% to 80%, preferably below saturation at ordi- 
and preferably 60-75% by weight nary temperatures to prevent pre- 
Since aqueous solutions of the latter cipitation and loss of cadmium salt 
concentrations have freezing points 
in the range of 120°-142° F., it is 
necessary to preheat the hydrocarbon 
to be treated to 100°-300° F 


N the removal of mercaptans from 

gasoline by caustic soda extrac- 
tion, considerable amounts of alkyl 
disulfides are obtained. In its Patent 
2,598,014, Standard Oil Co. (Ind.) 
describes a method for converting 
these disulfides into highly reactive 

In the scrubbing operation at 0 sulfonyl chlorides 
150° F., cadmium sulfide is produced, The process involves treatment of 
and this is regenerated in a separate the disulfides with chlorine and oxy- 
step by heating to 200°-300 oe gen in accordance with the following 

One apparent advantage of the which expels the hydrogen suifide equation 
process is that the mercaptides sep- After regeneration, the solution is RSSR + Cl, + 20. 2RSO.C1 
irate from the hydrocarbons in the cooled to about 75° F., and recycled It is apparent from the above equa 
form of a precipitate. Another ad- to the absorption tower tion, that 100°, theoretical efficiency 
vantage claimed is that caustic loss of 
due to emulsification is reduced be- whereas prior art processes utilized 
cause the strong caustic salts out Promoted Carbon Catalyst a aula of oe 20 mol ‘ of the 
iny soaps which may be formed For Reforming Naphthas chlorine 

As can be seen from the ilowsheet The process is conducted at 20 
above, the preheated sour gasoline ROMOTED high area-activated C. to 50° C., preferably at 5°-15° C., 
and caustic solution are mixed in carbon catalysts are claimed to in presence of nitrogen dioxide as a 
the pump and discharged through a ~ “— ata oa ara catalyst (0.05-0.2% by weight of the 
heat exchanger or mixer into which po eel products 8. patent 2,- oxygen charged), in diffused day 
unieated tredrecatben te fe4 O06 © 592 603, issued to Sinciair Refining light. Actual yields of 40-80% are ob 
cooing means. The cooled mixture Co., points out that, unlike clays, tained. Non-tertiary hydrocarbon di 
then is discharged into a Dorr thick carbon catalysts are not good heat sulfides must be employed 
ener, from the top of which the de er = beac = a ae 

7 . . 2 . . o- ) ? ) 4 e reat ) o i. 
page cng ag mec cogent pa temperature in view of the endo Minimize H:O Introduction 
is drawn off the bottom of the thick- thermic nature of cracking reactions, fq Sweetening Gases 
ener and recovered with steam or by without emproying & series Of rea . 
me ether euitebie mente ’ tors with intermediate reheating, or 1% REMOVING mercaptans from 

using special and costly reaction gaseous hydrocarbons, it is often 
tubes desirable to minimize the introduction 


Cadmium Sulfate Solution The naphtha reforming operation of water in order to avoid hydrate 
Removes Hydrogen Sulfide is conducted in presence of a carbon formation problems 

cataiyst which has been specially U. S. Patent 2,598,034, issued to 

_ use of an aqueons sulfuri. modified by incorporation of an al- Universal Oil Products Co., describes 

acid solution of cadmium sul kaline compound or salt of an alkali a process whereby the gas is first 

fate is proposed in the Phillips Pe metal as a promoter. The activity scrubbed with a liquid hydrocarbon 

troleum Co. patent 2,624,694 as an of the catalyst is maintained due to solvent such as a pentane fraction 


chlorine utilization is possible, 
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<> Patents 
CORROSIVE FERRIC CHLORIDE arc sano ne iy oro 


containing mercaptans then is treated 
with copper chloride which converts 
’ ‘oC yp . Ah : the mercaptans to disulfides, and th 
I | A »W 5 I H h¢ | Gl | | | IS Guitin-cutehtinn tevennsien is 
r further used as a solvent for extract- 
' ’ Town . r 

A / ing mercaptans. The gas preferably 
SARAN LINED INSTALLATION er a 
moval step, employing a dilute caus- 
tic or similar extractant 


Large West Coast refinery depends 


on easy-to-install SARAN LINED STEEL PIPE Sweetening Sour Distillates 


( NE method recently disclosed 
for oxidizing mercaptans in 
; - kerosene, for example, consists in 
assure uninterrupted processing adding up to 1% by volume of 

naphthenic acid and up to 5% caus- 
tic, and then blowing with oxygen 
at 70°-95° F. until a substantial por- 
tion of the mercaptans is converted 
to disulfides 


resist corrosion and 


One example given in Standard 
Oil Development Co. patent 2,569 
370, describes the addition to a hy 
drogen sulfide-free kerosene of 1% 
by volume of 40° Bé caustic in one 
case, and an additional 0.1% by vol 
ume of naphthenic acids to the fore 
going in another case. Both samples 
were blown with oxygen In the 
first case the copper number (after 
settling) was reduced from 55 to 49 
after 20 hours blowing, While in the 
econd case (to which naphthenic 
acids were added) the copper num 
ber was reduced from 47 to 17 i: 
the same period 


Some time ago, a large West Coast oil Steel Pipe was successful from the Patents Issued in January 
company investigated better methods start. The use of Saran Lined Pipe Fit 

The following classified listing 
gives the patent number, paten- 
tee, or assignee, and a brief de- 
operation demands uninterrupted term service and excellent corrosion scription of all patents believed 


to handle corrosive ferric chloride tings and Valves assured tight, leak 
solution. The company’s successful proof joints. The dependable, long 


processing. Unscheduled ‘“‘shut- resistance of strong, rigid Saran Lined to be of imterest to the petrole- 

” u rocess lust $, a - 
downs mean production pile ups. lay Pipe will postpone replace ements Oe ee ee eee ve ct 
tained in the Official Gazette of 


the U. S. Patent Office for Jan 
can be delivered immediately. cut 6, 13, 20, and 27, 1953, Vol. 666 


offs and heavy expense. Saran Lined indefinitely. Saran Lined Steel Pipe 


and threaded to your spec iftcations or Nos, 1-4 
fabricated in the field with your own 


equipment, We ll be glad to assist you PROCESSES 


with installation plans. Write or call 
ts 


Seran Lined Pipe Company 
2415 Burdette Ave., Ferndale, Mich 


Please send me a copy of your catalog on 
Saran Lined Pipe, Valves and Fittings 


the SARAN LINED PIPE COMPANY, Catalys 
Ferndale, Michigan. Offices in New 2.624.172 (F 


York © Boston © Pittsburgh © Tulsa 
Philadelphia * Chicago * Portland 
Indianapolis * Saa Francisco * Houston 
Denver ° Los Angeles e Seattle ° 
Cleveland * Charleston, S. C Conversions 
loronto * Montreal. ee See 
RELATED SARAN PRODUCTS 
Saran rubber tank lining * Saran 
rubber molding stock * Saran pipe 
and fittings * Saran tubing and fiitings 


Nome 


Company 


Address 


Stote 


ee ere es ee eee an ewe aananenenas 


you can depend on 


DOW PLASTICS 
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tan > rolle tube 

. — te ’ uw 6m a 
AIRETOOL joints fight 
eae /Guiomatically 


CONTROL ah 
SYSTEM 


Now science replaces “sensitive feel” in tube rolling! 
The AiretTooL Tube Expansion Control System eliminates 
danger of over or under expansion. It automatically 
regulates the amount of expansion, produces maximum 
tightness and holding strength in every tube joint! With 
this system you can actually cut tube rolling time in half! 
Easy to use. Set dial for tube size, insert ball bearing ex- 
pander and start powerful motor. When the tube joint 
reaches proper expansion and tightness, the control auto- 
matically shuts off the power. For more information and 
a convincing demonstration, write to: 





There’s an Aivetool Tube Cleanes 
and Tube Expander for Every Ty pe 


of Tubular Construction. MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 

BRANCH OFFICES: Philadelphia * New York * Chicago 

Tulsa * Baton Rouge * Houston * Hudson Heights (N.J.) 

REPRESENTATIVES im principal cities in U.S.A., Conde, 
Mexico, South America, England 
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directed 


. flexing 
is the better 
buy! 


Granted this is a rather abrupt and sure state- 
ment, yet we believe you will agree with it 
once you fully understand what Directed Flex- 
ing is and how it smooths out joint action, 
produces the ideal flexing movement, protects 
against over concentrated stresses... all of 
which make for long joint life. 


‘Two design features are linked with the Directed Flexing feature. 


In fact, they are responsible for it. 
1 the ail-curve corrugation 


2 the matching shape 
of the equalizing rings 

Note how the corrugation when flexing under the force of the line 
movement uses the side surfaces of the adjacent rings as a guide. 
Instead of moving more or less as a flat plane, as would a straight 
sided corrugation, it actually wraps itself around the ring, con- 
tacting it progressively from bottom to near the top, reversing itself 
when the line cools off. This action not only distributes flexing 
stresses, It smooths out the movement. The equalizing rings, essen- 
tial to this action, serve in another important way. They progres- 
sively control and limit the traverse on all corrugations, 

This, in a nut shell, is the engineering back of the Badger 
Directed Flexing feature. If you will give a moment's thought to 
the stresses set up in a joint by a pipe line movement, you, too, 
will give full wieght to the value of the Directed 
Flexing design of these expansion joints. You, 
like countless others, will see that Badger Ex- 


pansion Joints will go onto your lines. 


BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger Expansion Joints 


Patents 








230 BENT STREET @ CAMBRIDGE e MASS. 
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salifornia teseareh Co 
of monoary! substit 
alumina adsorbent 


PRODUCTS 


Chemicals 


i ) Pr ts Ce Pr 


polymer olls having drying 


(Standard Oj) Development Cx 
yn of diolefins and aromati 
OlL Products Co.) Alky 
te detergents 
Development Co.) Esters 
i-substituted aromati acids 
(Standard Oj) Development Cx 
lized plasti compositions of chlorine 
taining vinyl resins 
(Standard Oi! Development C 
tadiene polymer composition and proc 
preparing same 
125,520 (Phillips Petroleum Co.) Terpolyme 
of sulfur dioxide monoolefinic materials and 
a liquid polymer of a conjugated diene, am 
their production 
625,526 ‘(Standard Oil Development C 
Polyvinylchloride-dienenitrile-polyester com 
sition 
625,527 (Standard oO Development (C« 
Alkylesters and plastk compositions con 
prising same 
625,525 (Phillips Petroleum Co.) Processing 
of sulfur-vulcanizable materiais and re 
ated compositions 


2,625,034 (Universal Oil Products Co.) Resins 


and process for producing same from re 
act.on products of hydroxy aromatic alde 
hydes and mercaptans 
625,53 (Standard Oil Development Co 
Controlled polymerization process 
(Standard O11 Development Co 

ation of acyl p-aminophenols wit! 
isopropy! alcohol 
625,560 (Stanolind Ol] and Gas Co.) Separa 
tion of oxygenated compounds with bisulfite 
adducts 
625,565 (Standard Oj] Development Co 
Ketone condensation products of bispheny 
type compounds 
$20,000 tUniversal Oil Products Co.) Cor 
version of polyhydric phenols and ethers o 
polyhydric phenols 
625,541 «(Universal Oj] Products Co.) ID 
‘alkylpheny!)-alkenes 


2,626,214 «(Cities Service Research and De 


velopment Co.) Oxidation of petroleum fra: 
(paraffin wax) 
® «(Phillips Petroleum Co.) Thiolesters 
heir preparation 
2 ‘(Standard Ol Development Co 
phase production of beta-methylmer 
captopropionaidehyde 
626,255 (Shell Development Co.) Preparatior 
of acrolein acetal 
626,284 (Standard O Development Cx 
\queous caustic treat of iso-octyl alcoho! 
626,940 ‘(Standard Oil Development Co 
Oletin - cyclodiene - divinylbenzene tripolyme: 
ind preparation thereof 


2,626,945 «United States Rubber Co.) Inter 


polymerization of polyolefinic esters of 2 
alkenyl alcohols with certain monoolefin 
hydrocarbons 


2.626.062 <«Universa] Oj] Producta Co.) Pr 


duction of haloolefinic compounds 


Fuels 


2,626,207 ‘(Shell Development Co.) Fuel 


mposition containing sulfonate sludge ir 
hibitor 
2.626, 200 (Standard oO Development Ce 
Production of ketone compounds for fue 
mixtures 
2.626.503 (Standard Oil Development C« 
\romatic av r fue blending agent ind 


method for cing same 


Lubricants 


624,707 (Shel, Development ¢ 
mMposition containing P-S j 
EP. purpose 
Carbide and Carbon 
myalkylene gly | fluids 
Development ¢ » Inorgar 
sistant grease 
ny-Vacuum O ‘o.) Cuttir 
olant 
ll Development Co.) Lubricatir 
omposition mtaining oxidized aré 
extract 
11 «Guif Research & Development C 
Thioamide anticorrosion agents and comy 
sitions comprising the same 
2.626.240 «(The Texas Co.) Noncorrosive ac 
bie oil containing active sulfur and alky!ler 
diamine 
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Specialties 


24,501 


EQUIPMENT 


Processing, general 
2.624.461 (Ar r an Cyanamid ¢ 


tatable pipe 


Kracklaue 


Centrifugal 
f the t 


verization 
turbine pov 
Tank C 


cess Vessels 


Catalytic Reactors 


625,467 «(The Houdry I 
for 


. 
e z A z 
f luent a 
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@ minimum “channelling” 

®@ lower side thrust 
® greater surface area ®@ lower weight 
* 
e 
s 


® more area accessibility lower liquid “hold-up” 


® greater free space lower pressure drop 


®@ minimum “nesting” higher flow capacities 


In any diffusional tower process, unique INTALOX saddles give you 
lower costs and greater efficiency. Made of tough, inert chemical porcelain 
or stoneware, INTALOX is especially designed to give a truly interlock- 
ing bed with greater stability, less side thrust, and greater randomness. 
Its advantages over other dumped packings are many. On flooding, alone, 
its limits are 15-200 higher than Berl saddles — 30-40% higher than 
Raschig Rings. INTALOX is made in 42”, 34”, 1”, 142” and 2” sizes. 
Learn more about INTALOX, today! Ask, too, about our 116-page reference manual, “TOWER 
PACKINGS AND PACKED TOWER DESIGN.” 


4o2-¢ 


 aeceel 


) az, EAL oe =i 


, 
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e¢* ALL roll and dial 
eed » 426.204 (Universal Oil Product Unit 
. lan duct , atalyt ndothermi« and 
recording charts 4 
from ONE SOURCE Ett ieracen on on, ine 
Over 8000 different charts for 
recording instruments can be 
supplied by Technical. This unique 
service means savings in ordering... 


in receiving ...in stocking... and in 
chart costs, too. 


All Technical charts are produced 
by means ot precision plates cast from 
carefully made wax engravings. Tech- 
nical’s inventory for immediate ship- 
ment consumes over two miles of 
shelving 











When special charts are needed for 
new instruments, Technical’s experi- 
ence and ar an ao is at your service 


Send for Catalog r 





ro 


4 «CH N | Cav CHARTS nauae 


188 VAN RENSSELAER ST. BUFFALO 10, N. Y. 


Nationally Represented by TECHNICAL SALES CORPORATION, 15464 James Couzens Highway 
Detroit, Michigan 





NICHOLSON TRAPS 


SAVE 4580 LBS. OF 
_ STEAM per CYCLE 


A large user of steam on the west coast’ vanced features: operate on lowest 
reports that substitution of Nicholson temperature differential; 2 to 6 times 
traps for a mechanical type effected a average drainage capacity; maximum 
cyclic savin er dryer of 550 gallons air venting 

of pr wen A or BULLETIN 152 
4580 Ibs. of steam 

See why leading 

plants are increas- 

ingly adopting Nich- 

olsons for the higher 

and more even tem- 

peratures which re- 

sult from their ad- 


ry tt | a | 


5 TYPES FOR EVERY APPLICATION, process 
heat, power. Sizes 5" to 2”; press. to 250 Ibs 


Type & yA 215 OREGON ST., WILKES-BARRE, PA. 


NICHOLSON su 


TRAPS - VALVES - FLOATS 
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NOTES ON 


The world’s first 
pyrolysis and purification plant 


for the production of high purity 


naphtha 


ethylene has now been on stream 
in England for well over a year 
A second is under construction 
in Italy 


Both were designed by Kellogg 
The one in England has consis 
tently high yields of 
ethylene with a purity of 99.9% 


produced 


Loss during low te m perature frac 


tionation is less than 3°). 


Of particular interest is the fact 
that the C-3 product made as a 
from the de 
ethanizer contains 93-9707) pro 
pylene 


bottoms stream 


indicating the high 
selectivity of the cracking process 
This by 


product is suitable for chemicals 


for olefin production 


production at high efficiency 


without fractionation between 


props lene and propane 


{etually the plant may he operate d 
under different conditions to pro 
duce olefins in varying proportions 
This has been well demonstrated in 
work done over a number of years 
in Kellogg's pyrolysis 
pilot plants Such tle ribility mould 
be particularly important to the 


naphtha 


processor whose markets forvarious 


olefins might change in accent 


Current interest in naphtha 
pyrolysis as the prime step in 
producing high vields of olefins 
is largely restricted to processors 
abroad. Domestically 


oil will 


portant as a charge stock 


. heavy gas 


probably become im 
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High Pressure Gas Reforming Slated 
for West Coast Ammonia Unit 


A special high-pressure gas reforming 
plant will be the feature of a new 
ammonia plant Kellogg is currently 
erecting for a West Coast processor 
Shown here during construction, the 
unit will produce well over 300,000 
pounds of anhydrous ammonia daily 
from a natural gas feed stock 

The result of pilot plant studies by 
Kellogg, the reformer section of the 
plant makes use of the fact that natu 
ral gas is usually available at relatively 
high pressure. Rather than design the 
reformer for operation at convent‘onal 
low pressure and thus produce low 
pressure synthesis gas, Kellogg engi 
this 
potential energy of the natural gas 


neered section to conserve the 
Although the synthesis gas must be still 
further compressed before it is charged 
to the converter, the new high pressure 
reformer will save about 25°, to 35% 
on compressor horsepower 

In addition to the 


includes the 


gas plant, the 
Kellogg 


reactor, which is especially designed 


ammonia unit 


to maintain optimum conversion 
temperatures 
Close 


extremely important to this process 


control of temperatures ts 


To attain a reaction rate high enough 
to be 


economic temperatures must 


closely approach the point at which 
catalyst activity deteriorates rapidly 
and at which construction materials 
are attacked at an appreciable rate 
Therefore, ino the ideal ammonia 
converter, it is essential to remove ex 
cess heat as rapidly as possible from 
every point where exothermic reaction 
occurs. Since these points “move 
about’ through changes in the condi 
tions of operation and through aging of 
catalyst, the design of an economical 
converter that completely solves the 
problem of excess heat removal, when 
and where it is produced, has posed a 


difficult problem 

However, the new Kellogg converter 
which employs layers of catalyst with 
an efficient means of cooling the gases 
in between, closely approaches the ideal 
pomt-by-poit temperature control 

In addition to the plant now gomg 
up on the West Coast, Kellogg has 
designed several others with conven 
tional reformers but with the special 
reactors. Three large ones were built 
virtually simultaneously during World 
War II. Since they have been in opera 
tion they have continued to maintain 
levels im the 


the highest efficiency 


industry 


» 


AE 


a 


AESEaH 


\ 





CONTINUED FROM PRECEDING PAGE 


New Phthalic Plants 
Incorporate 
Recent Improvements 


Bliid 
prtat ticalne anhvelricl plants ure haw 
inderway fortwo tnportant chemical 


companies in England and tal 

Several design inprovement ure 
bemy incorporated in these new plants 
Most Wniportant is a re design of the 
condensing system which not onky ce 
creases capital investment but alse 
improves actual operating conditions 
It precludes, for example, any need for 
operators to come in direct contact * a 
with the phthalie or its fumes vat - Mi oo 

>. —- a: 

- 
\F 

Se ‘. 


« hn tae wr 


New Iso-Octyl Alcohol Plant Progresses 


Engineered by Kellogg. this new 
octyl aleohol plant is scheduled 
completion thi ear. The vessels 
the concrete structure at the right are 
the alcohol, aleohol re-run and alde 
hvde towers Phe COTMPPIs¢ only a 
small portion of the complete unit 
Kellogy is also current! desivning 
several different types of alcohol plants 
for other processors. These include units 
for the production of a wide range of 


Phenol-from-cumene (2) aleohols 


For further information, technical data, etc., 


relating to chemical or petrochemical proc- 


essing, write 
First Kellogg Fluid Phthalic Anhydride Plant Iso-octyl-alcohol 


Ketween them the two plants wall 
prolife about OO mublion pounes of Ethylene 
phthalhe anhvdride annually. The 
produet in this proce sas produced by 
the oxidation of naphthalene io the 
presence of fluidized solid catalyst 
Meanwhile, in view of the domestic 


Ammonia 


irregularity of supply of naphthalene Phthalic Anhydride (2) 
Kellogy is continuimg its study of the 

thnlitves of using otherfeeds for this 
process While no conclusive data is ss s 
elk iE, oi, Baie aie aie Glyceride Purification 
currently being viewed by the industry 
asa Whole with consmMderable interest 
Upha-methylLnaphthalene, ortho-xvl Liquid Fuel and Chemicals 
ene and others. Since the first of these Synthesis from Coal 
materials is produced as a by-product 
of both Fluid catalyvtie erackimy and 
Hydroforming it appears to meet con 


stant availability re quirements, 
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Gordon R. Henderson is manager 
of Sun Oil Co.'s new refinery now 
under construction at Sarnia. Ontario. 

Born in London, Ontario, he grad- 

uated 
Queen's 
sity, 


from 

Univer- 
Kingston 
Ontario, in civil 
engineering In 
1932 he joined 
the engineering 
staff of Shell Oil 
Co of Canada 
and became chief 
engineer! ot its 
Montreal] refinery 
in 1936 During 
World War II he 
supervised the 
building of Shell's refinery at Hey- 
Sham Lanes, England teturning to 
Canada in 1943, he joined Polymer 
Corp., Ltd, as petroleum engineer on 
design and construction of its syn- 
thetic rubber plant 


Mr. Henderson 


Before joining Sun, Mr. Henderson 
was vice president and general man- 
ager of Catalytic Construction of 
Canada, Ltd., directing that com- 
pany’s Canadian activities, which in- 
clude the building of Sun’s Sarnia 
refinery 


* * * 


Julian M. Avery is a technical ad- 
viser for Ethyl Corp., his work to be 
primari.y with the company’s plan- 
ning group on product development 
and research programs, and _ in 
charge of technical contracts in for- 
eign countries. He has been a con- 
sultant to Ethyl Corp. for the past 
two years, and was formerly with 
Union Carbide and 
Arthur D. Little, Inc. and Diamond 
Alkali Co., and a vice president and 
director of Hodges Research and De- 
velopment Co 


Carbon Co., 


* 


Howard S. Spering has been ap- 
pointed assistant director of the Re- 
fining Division of PAD in Washing- 
ton. He received an AB degree from 
Dickinson college and in 1932 an 
LL.B from Yale Law School Dur- 
ing the following 10 years he prac- 
ticed law in Philadelphia. From 1942 
to 1946, he acted as Counsel for the 
teconstruction Finance 


Corp in 
Washington 


Mr. Spering joined the Texaco De- 
velopment Corp. in 1947 as executive 
assistant. In 1951 he was granted a 
ieave of absence to serve with PAD 
in Washington, and has been there 
since 

E. E. Ebner, general supt. of re- 
fineries for Quaker State Oil Refining 
Corp., is new chairman of the Tech- 
nicai Advisory Committee of the 
Pennsylvania Grade Crude Oil Assn 
He succeds the late MacLean Hous- 
ton. Mr. Ebner has appointed the 
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following subcommittee chairmen: 
Dr. A. W. Lewis (Tide Water Asso- 
ciated Oj] Co.), Armour 
Foundation of Illinois Institute of 
Technology steering subcommittee; 
F. I. L. Lawrence (Kendall Refining 
Co.), steering subcommittee of the 
Petroleum Refining Laboratory, 
Pennsylvania State College; C. W. 
Cable (United Refining Co.), addi- 
tive subcommittee 


Research 


* * * 


L. C. Burroughs, assistant to man 
ufacturing vice president, Shell Oil 
Co. has been appointed by the API 
as the representative of the oil in- 
dustry on the National Technical 
Task Committee on Indus‘ rial 
Wastes, a committee of the U. S 
Public Health Service Mr 3ur- 
roughs will act as vice chairman of 
the committee 

* * . 

Harold Bottomley is opening offices 
in Tulsa as a petroleum processing 
consultant, offering services in plant 
process surveys, economic studic 
appraisals and evaluations, and me- 
chanical design. He has resigned as 
vice president of Refinery Engineer 
ing Co. Mr. Bottomley is a graduate 
of Oklahoma A&M College with a 
degree in mechanical engineering, 
troleum refining option He has 
worked in the past for Shell Petro 
leum Corp., Arkansas City, Kans 
Kanotex Refining Co. in the same 
city; Cosden Petro'eum Corp., Big 
Spring, Tex.; and Republic Oil Re 
fining Co., Texas City, Tex 

* > > 

M. E. Spaght has been elected to 
the board of directors of Shell Oil 
Co. Mr. Spaght, formerly president 
of Shelli Development Co., research 
affiliate of Shell Oil, was recently 
appointed executive vice president of 
Shell Oi} 

> > * 

Charles S. Jones, 
tichfield Oil Corp., Los Angeles, has 
been elected to the board of trustees 
of the California Institute of Tech- 
nology, Pasadena, Calif 


president of 


> * * 

Cc. A. Knight, who recently retired 
as chief engineer of Magnolia Petro- 
leum Co.'s refinery at Beaumont, has 
joined James P. O'Donnell, Engineers, 
as district representative for the Gulf 
Coast district 

> > . 

R. C. MeCurdy has been named 
president of Shell Chemical Corp., 
New York, to succeed Jan Ooster 
meyer, who has announced his inten 
tion to retire May 3lst Mr. M¢ 
Curdy is general manager of the 
Royal Dutch Shell companies in Vene 
Zucla 

Mr. Oostermeyer became assistant 
to the president of Shell Chemical in 
1939, was 


made vice president 


1941, and has been president 


1942. He has seen 36 years of serv- 
ice with various Shell companies 
He will remain in an advisory capa- 
city with the company until the end 
of the yeal 


* * * 


Willard F, Wadt is now general su- 
perintendent of the Bayonne refinery 
Standard Oil Co., 
been its assistant 


of Esso having 
general superin- 
tendent since 
1948 He sue- 
ceeds George A, 
Esty, who will 
retire this fall 
Charles Leet is 
now manager of 


Mr. Wadt 


the refinery 

Mr. Wadt wa 
born in West 
Henrietta, N. Y 
and educated in 


Rochester, grad 


. Mr. Leet 
from the 
University of 
Rochester in 1931 Hie received an 
MS degree from MIT in 1933 and 
jcined Esso in Bayonne as a test en- 
gineer He served in administrative 
capacities in the phenol plant and 
in the Paraffin Department, and as 
process superintendent In 1945 he 
became coordinator of process opera- 
tions of the New Jersey Works and 
in 1946 assistant to the vice presi- 
dent in charge of manufacturing 

Mr. Esty, before joining Esso in 
1916, was employed by the Central 
RR. and Tide Water Associated Oil 
Co. His 37 years with Esso included 
assignments in Halifax, Montreal, 
Havana, Sumatra and Port Jerome, 
France During 1917-19 he served 
with the U. S. Navy, After a vaca- 
tion, he will act as a consu.tant on 


uating 


special assignments 

Mr. Leet joined the company at its 
3avway, N. J. refinery in 1930, fol- 
lowing graduation from West Vir- 
ginia University with a BS degree in 
chemical enginering. In 1931 he was 
moved to Baton Rouge, La. as A 
chemical engineer, becoming head of 
the process engineering department 
in 1939, head of the technical di 
vision in 1946 and assistant manager 
at taton Rouge on Feb. 1 1950 


* * . 


J. P. Warner is now assistant gen- 
eral manager of the Baton Rouge, 
La. refinery of Esso Standard Oil Co 
replacing Charles Leet. Mr. Leet has 
been made manager of FEsso’s Bay 
onne, N. J. refinery. Mr. Warner has 
been connected with the Baton 


Rouge refinery since 1928, when he 


409 
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came as a research chemical engi 
neer He became asst. director of 
development and research in 1932 
and in 1935 was named to head the 
Technical Division. In 1940 he was 
appointed manager of the Chemical 
Products Division. He went to New 
York in 1951 as acting head of Esso’s 
Chemical Division, and was later on 
special assignment in Europe for sev- 
eral months He returned to Baton 
Rouge a year ago as general super- 
intendent of the refinery. 
In other changes at the refinery 
Dr. F. A. L. Holloway succeeds Mr 
Warner as general superintendent 
He joined the Baton Rouge refinery 
in 1939, and since 1950 has been head 
of the refinery’s Technical Division 
G, R. Murrell, previously head of 
the Petroleum Products Division and 
with the refinery since 1929, becomes 
FXPANSION head of the Technical Division 
C. P. Hoyt, asst. general superin- 
tendent of the refinery on rotational 
assignment, becomes head of the Pe- 
MODERNIZATION troleum Products Division He has 
been with the company since 1929 
His previous position will not be filled 
at this time 
NEW FACILITIES os, 3 
R. V. Saankland has been promot- 
ed to senior research associate in 
the tesearch Department at the 
Whiting, Ind. laboratories of Stand 
KULJIAN OFFERS THESE SERVICES: ard Oll Co, (ind.) He has been auc 
ceeded as section leader on catalyst 
research and development by G. M. 
STEAM GENERATION & UTILIZATION — 


In the Analytical Research Di 


ELECTRICAL GENERATION & DISTRIBUTION vision, H. M. Grubb has been pro- 


moted to section leader, and C. H. 
FUEL STORAGE SYSTEMS & PIPING Ehrhardt and R. R. Hopkins to group 


PROCESS SYSTEMS & INSTRUMENTATION leaders 

In the Chemical Products Division, 
REFINERY FACILITIES IN GENERAL W. E. Kennel has been promoted to 
section leader, and V. J. O’Brien, Jr., 
and K, C, Peterson to group leaders 








ENGINEERING—l’reliminary studies and designs followed by 
detailed working drawings and specifications. (Services of resident 
engineer are optional.) 


* * * 


Iwon Jacolev, after eight years as 
a chemical engineer in the Technical 


: & Research Division of The Texas 
CONSTRUCTION—Project management, including coordination of 


Co., has resigned to devote himself 


sub-contractors and field) forees. (Accounting and purchasing to his consulting practice in Mont 
services are optional.) clair, N.J 
. . . 
ENGINEERING AND CONSTRUCTION—[ nidivided responsibility, George A. Harrington has joined 
from preliminary studies to completed construction. Indoil Chemical Co. as Market Re- 
search Director He was formerly 
associated with Mallinckrodt Chem 
ical Works’ development activities 
prior to which he was with Socony 
Vacuum Oil Co.'s Chemical Products 
’ Division Dr. Harrington is a grad 
ya uate of the Univ. of Nebraska and 
took his doctorate at Northwestern 
Univ His previous industrial con- 
nections also include Allied Chemical 
& Dye Corp. and Mellon Institute 


ionth from Standard il Develo 


ment Co. after 26 years service, and 

E N G i N E E 7 Ss © Cc ©) N Ss T R U Cc T @] Ss ; now residing in Miami Beach, Fla 

- ‘ S wife ) tosen eceived 

1200 North Broad Street, Philadelphia 21, Pa. ar ees oun Sane Mele © 
MEXICO CITY « CARACAS * MADRID » ROME + ATHENS « TOKYO «+ caicurra! "5 degrees from Johns Hopkins 
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A VOLUME OF DATA 





... covering welding fittings and forged steel flanges . . . 


ON A SINGLE SHEET 





Here is just about the handiest tool ever devised for the 
pipe designer. Data on welding fittings and flanges that 
otherwise could be found only by plowing through 
many catalog pages and tables have been ingeniously 
condensed on the two sides of the durable letter-size 
card illustrated above. 

One side covers the broad WeldELL line of Taylor 
Forge welding fittings. For every nominal pipe size, 2” 
through 40”, it shows the wall thickness for every 
weight of every fitting in every available material. It also 
shows all required dimensions of all types of fittings. 

The other side covers the world’s most complete line 
of forged steel flanges. For every nominal pipe size, y” 


TIF 
TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 
General Offices and Works: P. O. Box 485, Chicago 90, Ill 
Offices in all principal cities 


s at: Carnegie, Pa; Fontana, Calif.; Hamilton, Ont., Canada 
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through 24”, it gives all essential dimensional and bolt- 
ing data for all types of flanges in all weights. A partic- 
ularly useful table (see reproduction) is that showing 
welding neck flange bores which enables you to deter- 
mine the I.D. of any nominal pipe size without separate 
calculation. Thus the sheet gives you O.D. and I.D. of 
any weight of pipe. 

The card is varnished to make it stand the steady usage 
you are certain to give it. To obtain your copy see your 


Taylor Forge distributor or MAIL THE COUPON 


Please send me one of your fitting and flange sheeti: 


NAME 

FOSITION 

COMPANY 

STREET ADDRESS 

city ZONE STATE 


715-0353 Mail to Taylor Forge & Pipe Works, P.O. Box 485, Chicago 90, I! 


data ov 





ONE COMPANY SAVES $300 
A WEEK PER INSTRUMENT! 


Have YOU investigated 


the savings possible 


with Beckman 


Flame Photometry ? 


Applications are many and varied! 


Flame Photometry (the determinction 
of elements by their flame spectra) is 
rapidly moving to the forefront as one 
of the most useful of all instrumental 
methods of analysis—so rapidly, in fact, 
that many potential users are not yet 
aware of the great savings to be made 
by this time-saving analytical tool. Yer 
companies that have investigated 
Beckman Flame Photometry are finding 
it amazingly profitable. One oil com- 
pany reports savings of $200 per week 
per instrument...a bottle manufac- 
turer reduced analysis time from 36 
hours to 2 hours...a municipal water 
treating plant has solved an importany 
control problem other methods covid 
not satisfactorily handle ... a fruit proc- 
essing plant has greatly simplified its 
control of flavor and quelity and 
many other companies in widely-vary- 
ing ‘industries are finding new profits, 
new savings with Beckman Flame Pho- 
tometry methods. 


Beckman Model B 


Flame Photometer 


BECKMAN INSTRUMENTS 


contro! modern industries 


How Savings Are Made... 


Ihe Beckman Flame Photom- 
eter analyzes virtually any aqueous or 
non-aqueous solution for metals and 
metallic compounds (quantitatively 
and qualitatively) at rates as fast as 
10 seconds per determination —with 
greater accuracy than other methods 

It will quickly make determi- 
nations that other routine methods 
cannot handle—and is applicable to 
an unusually wide range of industrial, 
medical and laboratory processes. 

Typical fields of application 
include analysis and control of brine 
solutions heverages cement, glass, 
metallurey (ferrous and non-ferrous) 
fertilizers, soils, fruits, grains, vege 
tables, petroleum products, power 
plant processes, municipal water 
treatment, biologicals and a great 


many others 


Why Beckman Equipment .. . 


Beckman Flame Photometers 
use acetylene or hydrogen for a hot 
steady flame—not obtainable with 
city gas. Direct aspiration of sample 
into the Beckman flame means faster 
response, steadier readings and 
smaller sample consumption. Use of 
a Beckman Monochromator instead 
of glass filters provides higher resolu- 
tion and sensitivity, permitting anal 
ysis of many types of samples that 
cannot be satisfactorily determined 
on filter type instruments 


Beckman Model DU 
Flame Photometer 


- 


Let us give you complete data. 

To better acquaint you with the many 
profitable applications for Beckman Flame 
Photometers, we have prepared a helpful 
data file which outlines applications, 
methods and equipment. See your nearest 


Beckman Instrument dealer for free data 


Or write direct for Data File #20. 23 


BECKMAN INSTRUMENTS INC. 


SOUTH PASADENA 1, CALIFORNIA 


Factory Service Branches 7 Ne York Ange 


Beckman instruments include pW Meters and Electrodes — Spectrophotometers — Radioactivity Meters — Special Instruments 
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and Clark U., and joined the Develop 
ment Dept. of Standard Oil Co. (N.J.) 
in 1923. He began his career with 
Standard Oil Development Co. in 
1927, when it was formed, and 
worked on processes for the com- 
mercial manufacture of TEL He 
was one of the original members of 
the Chemical Division of the Develop- 
ment Co. when this division was 
formed in 1937 During World War 
II he played an important role in the 
development of atom.c energy, work- 
ing for both the Manhattan District 
and the U.S. Atomic Energy Commis- 
sion, and then returned to the Pat- 
ent Division of S.O.D 

Charles I. Wright has taken over 
as chief engineer at Shell Chemical’'s 
Dominguez, Calif., plant, replacing 
Clifford L. Merkel, transferred to 
Julius Hyman & Co., Denver, Shell 
subsidiary Mr. Wright joined Shell 
in 1934, three years after graduation 
from the U. of California, and since 
1948 has been a senior engineer in 
Shell's New York office 


S. C. Harper has been appointed 
Manager of the Manufacturing and 
Oil Suppiy Dept. of Arabian Ameri- 
can Oil Co. in New York He suc- 
ceeds D. N. Ez- 
zell, who will re- 
turn to Saudi 
Arabia Mr. 
Harper was in 
the Refining De- 
partment of The 
Texas Co. for 17 
years prior to 
joining Aramco 
in 1944 After 
ompleting two 
assignments in 
Saudi Arabia as 
Supervisor of Re- 
search and Development at the Ras 
Tanura refinery and as Staff Man- 
ager of Refining he was made Assist- 
ant to Vice President of Technical 
and Supply Services in New York. 


Mr. Harper 


* * * 

T. Wayne Warren has joined Ethyl 
Corp. as supervisor of research in 
refinery technology at the Detroit 
research laboratories 

Following two years of service as 
a naval officer in the Pacific, Mr 
Warren joined the technical service 
division of Humble Oil and Refining 
Co. at Baytown, Texas For 17 
months he was on leave of absence 
from Humble to serve as an avia- 
tion fuels specialist for the Petro- 
leum Administration for Defense in 
Washington. He is a graduate of the 
WJ. of Texas 

With Ethyl, Mr. Warren will be 
issociated with the expansion of re- 
search in the field of fuel technology 

. > > 

Dr. Gustav Egloff, Director of Re- 
search for Universal Oil Products Co 
Des Plaines, Ill., was presented The 
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Washington 
month Th 
natior 


Award for 1953 last 
e award is conferred by 


ial engineering societies 


jutstanding engineer for ac 


t hr 
iSnime 


nts wh.ch_ pre-eminently 


the happiness, comfort and 


of humanity 


Dr. Hal 
pointed dire 


velopment 


. * 


G. Johnson has been 
ctor of research and 
for Monsanto Chemical 


Co Western Division, with head- 


quarters at 
the ame ti 
named asso 
Mr. John 
santo since 
been asst. ¢ 
General De 
gvraduate of 
Wisconsin 


Santa Clara, Calif At 
me, John T,. Stephan was 
ciate director of research 
son has been with Mon 
1946, and since 1949 has 
lirector of the company's 
velopment Dept He is a 
Beloit College and U. of 
and in the past has 


worked for Commercial Solvents 


Corp. and t 


he Dykem Co 


* * * 


L. F. Dumont, research engineer 
in the petroleum laboratory of the 


duPont Co 


ing Memori 


Mr. Dun 


tation of f 
tion engine 
ternal com 

prese 


received the SAE Horn- 
al Award at the society's 
1953 annual 

meeting in De- 

troit in January 
His 1951 SAE 
Summer Meeting 

naper Possible 
Mechanisms by 

which Combus 

tion Chamber 
Deposits At 
eumulate and In 

fluence Knock,’ 

was judged “the 

10nt best paper relat- 
ing to the adap- 

uels to internal combus- 


s, or the adaptation of in- 


bustion engines to fuels 
nted at an SAE meeting 


in 1951 Mr. Dumont received his 


BS and M 
engineering 


has been w 


S degrees in mechanica: 
from Columbia U and 
ith duPont since 1948 


* * 


Russell Ward Millar, 57, chief of 


chemical ¢ 
velopment 
died Feb. 2 
after a tw 


Paul W. 
one of the 
West Coast 
geles after 


ngineering for Shell Dk 
Co Emeryville Calif 
1 at his home in Berkeley 
o-month illness 


* * * 


Prutzman, 76, who built 
earliest refineries on the 
died Jan. 28 in Los An 
a long illness 


Mr Prutzman began his profe 


ional care¢ 


r at the beginning of the 


century, worked in an asphaltic re- 


finery the 
State Minir 
he built a 


n joined the California 
ig Bureau in 1906. Later 
refinery in California and 


practiced consulting petroleum chem 


istry from 
joined Gene 
ical engines 
geles) plar 
retirement 
of patents 


PETROLEUM 


1909 until 1918, when he 
ral Petroleum as a chem 
‘rat the Vernon (Los An 
it From 1928 until hi 
in 1948, he was manage 
for General Petroleum 
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— Radioactivity used to 
prove superiority of 


Ol ae 
Lube Oil 


nite 
sWelethanack— 


Oronite, a major producer of Lube Oil Additives, employs 


rele Zelala-teMaeleliolelaihy-Micela-14 


techniques to achieve superior 


performance from the Additives it markets. 


You will also find Oronite Additives offer important sav- 


ings in treating costs because of the high quality detergent 


PelateMlatalloliielaneal-tulidelt Miceli 


which they are made. And you 


can always be sure of uniformity in your finished oils. 


Why not talk your problems. over with us? An Additive 


specialist will call on you on request. Phone or write the 


Mele tim Olacliliicmelaila-e 





ORGNITE 
CHEMICAL . 


COMPANY 


data on advert 


38 SAMSOME STREET, SAN FRANCISCO 4, CALIF. 
30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
STANDAPS Olt BLDG., LOS ANGELZS 15 CALIF. 
600 5S. MICHIGAN AVENUE, CHICAGO 5, ILL. 
MERCANTILE SECURITIES BLOG., DALLAS 1, TEXAS 


ed products see page 424) 





traps help uncover 


hidden 
Steam treasure 














The facts are these: 


A large southern chemical company 

about a year ago was up to capacity on 

their boilers. New process units 

were being added, requiring more steam— 

a new boiler seemed inevitable. . e 


About that time they began replacing their old-type ° 

traps and bleed-off valves with Yarway Impulse Steam Traps and 

Strainers. Today, even with the new process units added, bad 
their daily steam consumption is nearly 100,000 lbs less than a year ago— 
the superintendent gives Yarway Impulse Traps credit for the saving. 


Yarway Impulse Traps are designed to insure sending the most 
premium B.T.U.'s at top temperature into your product or process .. . 
to get equipment hotter sooner and keep it hot! 


Yarway’s have ll other advantages, too—such as small size, 
low maintenance, low cost, and availability trom 

over 200 Industrial Distributors. 

Write for Bulletin T-17740. Or for steam trap 

‘advice, call on your nearby Yarway 

service engineer. 


YARNALL-WARING COMPANY : 
153 Mermaid Avenue, Philadelphia 18, Pa. the steam trap designed 


with more production in mind 
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Kellogg Staff Changes 


Several new executive appoint 
ments have been announced recently 
by M. W New York 
City 

Jose I h W 
from 


Kellogg Co., 


Smith has been promot 
gen- 
eral manager of construction. A grad- 
uate of Michigan with a B.S. in civil 
engineering, he joined the firm's con- 
struction department in 1936 

Henry P. Wickham, long associat 
ed with the Fluid 
ilytic proces developments, 
been 


ed assistant manager to 


cat 
has 
manage the expanded 
His duties will 
be to help broaden technical service 
efforts to include the 
finers today in 

and chemical 


company's 
ing 
named to 
operating division 
interests of re 
engaging petrochem 


processing 


Mr. Wickham 


Mr. Becknell Mr. Melchior 
R. V 
manager of 
lepartment; 


Becknell 
the project 
and O. G 


has been appointed 
nyineerinyg 
Melchior as 
sociate manager 


project 


soth men were pre 
Mr. Beck 
trative head 
technically 
engineer 
North 


viously 
nell will 
and, in 
responsible for 
ing on all 
South, and Central America Mr 
Melchior will be technically respon 
sible on European contracts. G. H 
3ranscombe and N, W. Lewis, for- 
merly job engineers 
project engineers 


managers 
serve as admini 
addition, wil. be 
the 
contract 


project 
work on 


have been made 


Powers Elected President 


E. D. Powers has been elected pres 
ident of Chemical Construction Corp 
New York City He will 
president and 
parent firm, American 


remain 48s 
director of the 
Cyanamid Co 


vice 
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Porter 
truction’s 
elec te ad 


William N 
Chem Con 
1947 


Major General 
who has 
president since 
chairman of the board 

Mr. Powers, who 
elected a director and member of the 
executive committee for the construc 
tion firm, has with Cyanamid 
since 1918. General Porter was chief 
of the Chemical Warfare Service 
from 1941 to 1945, when he retired 
from the Army to become associated 
with American Cyanamid He is a 
director of Ultrasonic and of 
Construction (Inter-Amer 


been 
was 
been 


has aiso 


been 


Corp 
Chemical 


ican) Ltd 


Schutte & Koerting Elects 


Schutte and Koerting Co., in a 
cial stockholders Janu- 
ary, elected the following new of 
Mrs. Helene Koerting Fischer 
president to chairman of the board 
U. W. Fischer, vice pres dent to presi 
dent; F chiet 
president in charge of 
and F L.. Se 
lent in 


spe 


meeting in 


ficers 


Boehm engineer to vice 
engineering 
bold iles manager to 


charge ot iles 


pres 


Alco Names Sales Heads 


Four appointments have been an 
nounced in the sales or 
Alco Products Division of 
Locomotive Co, A. T 


regional m 


panization ) 
American 


Lawrance Was 
inage}! n charge 
Hou 


ind Beaumont 
addition to his 


named 
of sales iffices at ston 


Los Angele 5, 
duties are in 


Tulsa, 
These 


the Beau 
an Alco subsidiary 
will be regional 
manager for district offices in New 
York, Dunkirk, N. Y., and Chicago 
Walter E. Beline replaced Mr. Geisler 
as district manager for the New York 
livision, and L. W. Eger was appoint 
ed manager, for the Al 
o Products Dunkirk 


assignment as manager of 
mont Iron Works 
Paul W Geisler 


sales-service 
Division at 


Named Engineering Director 


Henry F. Peters, formerly project 
manager, been director of 
engineering in charge of project and 
production engineering for the engi- 
neering division of Scientific Design 
Co., New York. He joined the com 
pany in 1948 and had served as pro) 
until his recent 


has made 


ect manager promo 
tion 

Mr. Peters was a 
and later a 
for M,. W 


he Was 


Previoucly me 


chanical engineer process 
Kellogg 
that with du 
Pont as field engineer in the chem 
cal plant construction division He 
is a chemical engineering graduate of 


Union ihe 


design 
Co Before 


enpinee! 


and a member of 


O'Donnell Serves Government 


the 
sociation 


the in 


John J 


National Con 


O'Donnell, president of 
tructor \ 
en named as one if 
15-mem 


and 


representative 


committee of 


on a 


ber labor, industry, 





ALL-GLASS WALL in north 

at East Chicago, Ind., provide 
which takes up 80° of the 
laboratory and ri 


ide of 


search building to 


f Edward Valv 
helpful natural light for 
building area 


nplify 


engineering building 
huge drafting 
structure is adjacent to the 

between the departments 


new 
room 
The new 

liaison 














New concept of 


CORROSION 
CONTROL 


based on liquid Neoprene 


—proved in use by Pennsalt and other 
large companies—a practical, money- 
saving system employing Pennsalt's 
corrosion-proof NeoCoat for greater 


thickness with fewer coats 


Now Pennsalt offers a protective coating system based on 
a new concept: the economic advantages of high build per 
coat— PLUS the chemical inertness of Neoprene. And it’s 


a method your own maintenance painting crew can use. 


For more than two years this system has been under test 
in actual operating plants — tested against 62 common coat- 
ing systems. Pennsalt’s system—using NeoCoat and its 
companion products—has proved far more effective and, 


in the long run, considerably more economical. 


The Pennsalt NeoCoat system, including special primers 
and top coats, is now available to all industries plagued 
by difficult corrosion problems. To help you choose and 
use these materials on your particular applications, 
Pennsalt ‘‘corrosioneering” specialists are ready to con- 


tribute their unparalleled experience in this field. 


Complete data—without obligation—is yours for the 
asking. Address: Corrosion Engineering Products Dept., 
Pennsylvania Salt Manufacturing Company, 110 Widener 
Bidg., Philadelphia 7, Pa. 





Pennsalt 


PROGRESSIVE CHEMISTRY FOR OVER A CENTURY HT @ Yt TTaa] [ 
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public officials appointed by Secre- 
tary of Labor Martin P. Durkin to 
advise the Eisenhower administra- 
tion on labor policies 

Mr. O'Donnell is personnel and la- 
por relations manager of The Lum- 
mus Co. Prior to joining Lummus 
shortly after Wor.d War II, he had 
been personnel director for the 
Eclipse-Pioneer Div. of Bendix Avia- 
tion Corp 3efore his recent clection 
to a second term as president of the 
National Constructors Association he 
had been chairman of the NCA labor 
committee 


Vulcan Adds Two Engineers 


Two new engineers have been ap- 
pointed to the staff of the Vulcan 
Engineering Div., Vulcan Copper & 
Supp:y Co., Cincinnati Wilfred 
Gains, as project 
engineer, will be 
engaged in the 
design and con- 
struction of high 
pressure synthe- 
sis plants. A 
graduate of Mc- 


Mr. Gains 


Master Univer- 
sity, Hamilton, 
Ont., Mr. Gains 
has for the past 
12 years been as- 
sociated with 
Chemical Con- 
Mr. Hokanson steertion Camp. 
New York City 

Allan Hokanson, a development 
engineer, was previously with the 
research and development depart- 
ment of Colgate-Palmolive-Peet Co 
Jersey City, N. J., where he worked 
on the spray drying of detergents 
He is a graduate of the Brooklyn 
Polytechnic Institute 


Personnel Changes 


Rockwell Mfg. Co. Gilbert T 
3owman to sales manager of both 
Nordstrom and Gas Products Di- 
visions, M. J. Harper as vice presi- 
dent and H. Gottwald as eastern re- 
gional manager of sales of the Meter 
and Valve Division 


Beckman Instruments, Inc... James 
D. Wilkinson to manager of market 
research, at Fullerton, Calif 


Houdry Process Corp. John B 
Okie to director Mr. Okie is vice 
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president and director of World Com 





Carbide and Carbon Chemicals Co. 

















Roots - Connersville 
Dresser Industries Inc. 


Protect Against << 
Overpressure 
from within 

Pressure Vessels 


A. Siver to general manager 
with headquarters at 


Branches, Distributors 





Antill and Co., e 


Corpus Christi, 


Pennsylvania Sait Mfg. 


in Ohio and northern Ken 
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We make the rupture dises for 
BS&B Safety Heads out of these 
rolls of thin ductile metal. These 
rolls are only a few examples of 
our supply 

You see, rupture dises—which 
insure protection against over 
pressure for hundreds of types of 
pressure vesse Is in the petroleum, 
chemical processing and power in 
dustries—must be accurate within 
69% of their various rated pressures 
of 5 to 40,000 pounds. Out of every 
lot we make, 1 disc out of every 6, 
selected at random, is tested to de- 







































W. Kellogg Co. 


LACK, 











struction to insure this accuracy. 


It has taken years of research to 
know exactly what metal 


volved, for the liquids or gases 


involved depending on their cor- 
rosive or bland nature 


All this research has made 


; the world’s accepted stand 
ard for secondary (and often pri 


That’s why they're code- 
accepted—and guaranteed 


SB 


IVALLS & RYSON, INC. 





Safety Head Division, Dept. 2-D3 


7500 East 12th Street 











Kansos City 26, Missouri 


a new 
electronic flow meter! 


be fF 


continuous integration 
—no creep at zero 





unaffected by normal 
voltage, frequency and 
temperature changes 


electronic operation 
provides high speed 
and greater accuracy 


3 to 1 range calibration 
at recorder 


HAYS Electronic Flow Meter .. 


A‘ 


Since the circuit is of the electronic null-balance type, it is unaffected 
by normal voltage and frequency variations. Also, neither temperature aie 
variations nor reasonable length of transmission lines affect the cali- 
bration of the instrument. 

The pen-drive motor is built for reversing duty. Normal variations 


in voltage and frequency have no noticeable effect on its operation. 
The integrator is continuous in operation and simple in mechanical 
construction. A micrometer zero adjustment for calibration is easily 
accessible. 
Indicators can be calibrated to read directly in rate-of-flow or other 
¢ 


factors as desired. 
' : . = ORATION 
W rite today for full information on the Hays Electronic Flow Meter 


Bulletin 52-1074-222. MICHIGAN CITY 23, INDIANA 
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PETRO LEU M 


PReO CES SEM 


c¢ MEETINGS 





Annual Refining Division Meeting 
Offers Wide Range of Subjects 


JEW processes, corrosion, analytical research, electrical equipment, gasoline 
4 N volatility, training, motor fuels, and lube oils are the topics on the docket 
for the 18th midyear meeting of the American Petroleum Institute’s Division 
of Refining at New York City’s Commodore Hotel, May 11-14 

Four processes will be discussed during the Wednesday afternoon session 
May 13: autofining, Shell’s hydrodesulfurization, Socony-Vacuum’s TCP 
Thermofor continuous percolation, 
and Houdriforming. Corrosion sub- 
jects scheduled for discussion in two 
different sessions, Monday morning, 
May 11, and Tuesday morning, May 
12, include graphitization, use of or- 
ganic inhibitors, deterioration in cool- 
ing towers, and economics 

Two sessions have also been set up 
with papers on a wide variety of as- 
pects in analytical research, test 
methods, equipment used, statistical 
techniques, and the like, There are 
also two sessions arranged for dis- 
cussions of refinery electrical equip- 
ment 

A detailed program follows 





Tuesday, May 12, 9:00 a.m 


Monday, May 11, 9:00 a.m 
ANALYTICAL RESEARCH ELECTRICAL EQUIPMENT 
I ‘ mine? ins Mainter tchgear ’ Petr 


f Oxyger I , LW - 


' Detern i Ref 
tefinerie ; \ rtmar Supers 
1a Super 


f 
t 


f Redwood ¢ 
Hiumble © 


Tuesday, May 12, 2:00 p.m 


GASOLINE VOLATILITY 

Effect of Fue tilit on Cold Starting 
ind Warmup Per 1 ce ate Model Pas 
enger Cars K ; >» ) Corp. and 

Corp 
rmance of 
B. Tracy 
tandard Oj ‘o. of 


of Vapor-lo lata Robert 
outhwest Research Institute 
Wednesday, May 15, 9:00 a.m 
TRAINING 


t being planned. The 
not yet available 


Wednesday, May 15, 2:00 p.m. 
PROCESSES 


ess," F 


ind 


rrmie Effect 
Reforming Se 


OPEN DINNER SESSION, 7:00 p.m, 
| J W Newton Vice-President 
mer ‘ im Institute) 


Speaker to be ar unced 
Thursday, May 14, 9:00 a.m 
MOTOR FUELS 


f LPG ( 


Thursday, May 14, 2:00 p.m 


LL BRICATING OLS 





Oil Man's 


DETERIORATION OF METALS MAKCH 


regated Grapt 
Commercial Chemical Development Association 


ater 
i ‘ r | t ew York 
City Ma 4 
Western Petroleum Hefiners Asan 
neetir Piaza Hot if 
Mar 25 
American society for Metats 
tal ¢ wre ind . 


} 


Monday, May 11, 2:00 p.m 


ELECTRICAL FQUIPMENT Aree 
Ut : m we t t National Petroleum Association 

: o.. ' at - ose 

Ly c at ' vam "TOK Packaging Mae hinery Mfrs. Institute 

i H die - i . , ne - y ~—y re nee r ‘ r 2 t ‘ 

ANALYTICAL RESEARCH es 


r Is-1% 

Institute of Chemical Engineers 

tir wit (Chemical Institute of 
¢ I nt Or 


Canada, Hoye } 
Apr 26-29 
Natural Gasoline Assn. of America 


nua H 


MAY 


American Petrole Institute 
fining, mid-yea eeting. H 
New York, N. ¥ May 11-14 

American Institute of (Chemists, 


ing Philadelphia I lay 


International Petroleum Exposition and Con 
gress, Ha f Scie Tu May 


aear Div 14-23 


‘ Okia 
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Calendar 


(Chemical Specialties Migre Association, 
yeur Y ting Drake Hlote te | iy 
May 17-19 

Materials Handling Exposition, Convent 
H Philadelphia, Penna May 1-22 

scientific Apparatus Makers Association, ar 

: ection The Greenbrier 
A e Suphur Ij s Vi Va May 24 
Western Petroleum Kefiners Assoctation, 
' eetir Hote Lt idview , t 


M 
h Mi 


4UNt 


soclety of 


neeting lhe , dor 


Automotive Engineers, 
nd 
Ca n Hote t t ‘ 
7-12 
Manufacturing ( hemists Ansociation, joint 
meeting wit Synthetic Organic ( hemicals 
Migre Association, Greenbrier Hote White 
phur Springs, W. Va June 11-13 
Faposition of Basie Materials for Industry 
Grand Centra Palace New York City June 


Western Petroleum Uefiners Association, re 
R na meeting Conrad Hilton Hote cl 
go. I June 18-1 
American Society for Testing Materials, an: 
nee ng City N J 


ant June 20-Ju 


SEPTEMBER 


American Institute of Chemical Fagineers 
k na neeting, Fairmont and Mark H 


Hote ur Frar Calif 





- Where fluctuating load | 
is the problem... 


gearturbines can handle it! 


Process requirements in the evaporator room of the 
Masonite Plant, Ukiah, California, called for a variable- 
speed pump drive to provide for fluctuating load con- 
ditions. Steam was available. In the words of this user: 
“Westinghouse Type E, Close-coupled Gearturbines 
were selected since the pumps had to operate at rela- 
tively low speeds, and the higher efficiency inherent in 
the high-speed turbines was desirable. In operating 
performance, these turbines have proved the most effi- 
cient and economical solution to our problem.” 

Also in the evaporator room, the Masonite Company 
selected four Westinghouse Type E Turbines to drive 
the boiler feed pumps. These turbines provide an effi- 
cient, trouble-free drive which can be driven by the 
existing steam supply. Motor-driven units are used 
as stand-bys. 

This use of both types of Westinghouse Turbines is 
the kind of over-all unit responsibility that actually 
makes your job of purchasing, installation, and main- 
tenance easier . . . more dependable. 

Wrapped up ina single package is a compact, rugged, 


data on advertised products 


Ne 


‘ 


and reliable speed-reduction unit solidly coupled to a 
Type E turbine. Each gearturbine is mounted on an 
extremely rugged base, fabricated of heavy steel plate 
which forms the oil reservoir. This arrangement sim- 
plifies mounting and installation. It provides operating 
stability never before available. 

Get the full story on the broad Westinghouse 
turbine line. Book B-4346 clearly explains the appli- 
cations, and distinct standard features 
of Westinghouse Gearturbines. Call your nearby 
Westinghouse office, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. 

j-$0539 


refinements 


you can 6 SURE...1¢ irs 


Turbines 
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petroreum processinc OPERATING TRENDS 


° ° ee Py early April a year ago gasoline 
Gasoline Stocks East of California tocks at ns se es had a built 


up to about 142,000,000 bbis. east of 
M BE h 150 000 000 Bbli | A il California and during the period of 
ay eac , , Ss. n pri the strike in May they were reduced 
by some 33,000,000 bbls The rate 
-_ HE continued high rate of re- under operable capacities in all re of increase of stocks in recent weeks 
finery operations the past few fining districts, or at .east under che has been somewhat higher than dur- 
months has led to a larger buildup API estimat of operable capacity ing the same weeks in 1952. If this 
of gacoline stocks, and a smaler re- on March 31, which are aiso given rate of increase continues, under nor- 
duction of heating cil stocks, than in Table 1 The to‘al est:mated ca mal conditions, gasoline stocks at 
a year ago The most important pacity for the country of 7,669,900 refineries east of California by April 
aspect of this currently is that gaso b/d is nearly 10% greater than ac mipht reach 150,000,000 bbls 
line stocks at refineries, at the start tual February runs Fast of Cali Heating oil stocks Kerosine and 
of the withdrawal season in early fornia estimated capacity is about distillate fuels stocks ‘for the entire 
April, will likely stand at a _ sub- &‘; larger than February runs U. S. were 92,787,000 bbis. on Feb 
stantially h:gher level than at any Gasoline Situation Refinery ga 21. This volume was 13,389,000 bbls 
time previou'ly These stocks east oline stocks for the U. S. on Feb. 21 (nearly 177) larger than the 79, 
of California may reach 159,000,000 were 155,857,000 bbls., nearly 5,000,- 398,000 bbls. in refiners’ tanks Feb 
bbls 000 bbls. greater than on Feb, 23 23, 1952 Fast of California thes 
For the first three weeks of Feb 92, (API data) East of California, tocks of Feb. 21 were 82,486,900 
ruary refiners were running an 11 stocks this year of 139,598,000 bbl bbls about 15° larger than the 
erage of 6.977.000 b/d of crude. This were about 4.700.000 bbls. (3.5°) 72,727,000 bbis. in tanks on Feb. 23, 





was 370.000 bb! more than for the larger than on Feb. 23, "52 1952 In the current heating season 
same period in February "52 (API The hieher current volume f vas these stock have been reduced by 
data) East of California runs wer: oline stocks is not the entire story, approximately 60,000,000 bbls rom 
approx. 300,000 bbls., 5.3% higher however Eat of California stoc ks their high point of 142,560,000 bbls 
than the preceding February, East have been buitt up to this figure of on Oct. 25, 1952 
Coast refiners were running nearly 129.598.000 bb! by nearly 37,000,000 In the 1851-52 season heating oil 
more crude, Gulf Coast plants bbl from the low level of around toc] s‘ood at a peak of 134,871, 
more crude Total runs for 102.700.000 bb! on Sept. 1, °52. The 000 bbl on Oct. 27, ’51, and were 
tern and Gulf Coact seaboard 
were 4.7¢, larger In the 


comparable buildup from the low reduced by around 62,100,000 bbls, to 
point of 109 700,000 bbls. on Sept. 1 approximately 72,700,000 bbls on 

Ind-Ill.-Ky refining district, ‘51. to 134.876.0090 bbls. Feb. 23, '52 Feb. 23, 1952 The slightly smaller 
crude runs were 4.0°7 larger than a 


) 
vas not much over 25,000,000 bbl reduction this heating season likely 
year ago Table 1 shows the com The 
parable figures for the various re- 
fining districts of the U. S 


‘ 


oline tocks increase in the reflects the milder winter over a good 
early part of 1952 also was in anti section of the country, as well as the 
ipation of the strike of refinery work larger current output at refinerie 
Current runs, however, ; well ers in May By March 29 tact year heating oil 
tocks had been reduced by a sur 
ther 14,000,000 bbl east of Cali 
Table 1—Runs to Stills, by Refining Districts, Feb. 1952-1953 fornia, and stood at 58,900,000 bbls 
and Estimated Operable Capacity March 31, 1953 A reduction of about the same rate 


(API Data 1000 Bbls. Daily) thin. yous, we te Eee Wee SS 


winter are unusually severe, might 





Feb.* Feb. —% Oper. Cap E ‘ , ' lk : Cal 
District "53 "62 Change Change March 31, °5 leave heating oil ocks east of all 


165 5) 6.7 1,107 fornia at around 70,000,000 — bbis., 
2.153 ; b, 377 considerably higher than their low 
point a year ago 
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Fig. 1—Runs to Stills Close to 7,000,000 b/d 
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Fig. 2—Gasoline Output Holds High Level 
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Fig. 3—Gasoline Stocks Are Climbing 
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Motor Fuel Supply 
Daily Average (1000 bbls.) 
Natural 
Biended 
Gasoline Used 
from Crude O.ract TOTAL 
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Total (1000 bbls.) 
ireau Mir Data 


Motor Fuel Demand 
including Exports 
Daily Average (1000 bbis.) 


Total (1000 bbts.) 
au of Mines Data 


estimated from API data 
BM Forecast of Motor Fuel Demand, 1953 
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Heating Oils Production 
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Residual Fuels Production 
Daily Average (1000 bbis.) 


Rofinary 
Output 


Fig. 6—Steady Refinery Output of Residuals 
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FOR INFORMATION 
ON ANY PRODUCT 
OR SERVICE 
ADVERTISED 
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SEE INSTRUCTIONS 
BELOW 


Each advertiser listed 
in this index has been 
assigned a code letter 
for use by the reoder 
in securing additional 
information about ad- 
vertised products or 
services which interest 
him. This code letter 
appears in porentheses 
to the left of the ad- 


vertiser's name. 


Circle the code letter on 
the “Advertised Prod- 
uct Inquiry” card lon 
opposite) 
which corresponds to 
thot assigned the ad- 
vertiser about whose 


the page 


product you want fur- 
ther information. 


Fill in your name, title, 
company and mailing 
address and mail the 
card .. . no postage is 
required. 


The Petroleum Process- 
ing Reader Service De- 
partment will give your 
inquiries prompt and 
efficient handling. 
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WHAT'S NEW... 











Liquid Density Is Continuously 
Indicated, Recorded, Controlled 


n the new “Princo Densitrol 
with automatic compensation for 
temperature. Any calibration can be 
furnished within limits of 0.2 to 0.005 
density, or equivalent full scale range 
within the limits 0.5 to 3.5 density or 
equivalent. Accuracy for all ranges is 
3% of range or 0.0002 density, 
whichever is greater. Sensitivity for 
all ranges is 0.5°% of 
ing element is a _ totally-submerged 
plummet, fastened by chain of known 
weight to a fixed reference point (see 
sketch). For each density within the 
range of this plummet-chain assembly, 
the plummet assumes a definite equi- 
librium position. Changes in plummet 
position (therefore changes in sample 
density) are translated through plum- 
met core and electrical position meas- 
uring device into indication, recording 
or control. Plummet action is with 
yut friction or vibration effects. Con- 
struction materials permit use at oper 
ating temperatures up to 350° C 


range. Sens 





the attached 
reply cards to request addi- 
tional details or literature on 
any items reviewed in “What's 
New!” Just circle the numbers 
corresponding to the numbers 


Use one of 


4... More Informaticn 


at the end of each item in 
which you are interested. Then 
fill in the rest of the card and 
drop it in the mail. No postage 
required. 
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Models are also available for oper- 
ating pressures up to 600 psi. Pre- 
cision Thermometer & Instrument 
Co., Dept. 7, 1434 Brandywine St 
Philadelphia 30, Penna 


Circle No. 1 on Reply Card 


New Gasoline Additive Protects 
Engines from Sludge and Gum 


by retarding or preventing de- 
terioration of organic substances by 
atmospheric oxygen “Impruvol 33" 
is a 33-1/3 wt.-% solution of di- 
tertiary-butyl-para-cresol in 
The cresol 


toluene. 
(DBPC) is a crystalline, 
tri-aikylated phenol, now widely used 
as an anti-oxidant for turbine lube 
oil and transformer insulating oil, for 
waxes and 
rubber 


vegetable oils, and for 
The manufacturer states the 
Impruvol 33 can be added early in 
the refining process without loss in 
Also, its anti- 
not greatly re- 
duced by contact with metals in g 


oline 


subsequent operations 
oxidation property is 
“as 
torage and fuel injection sy 

Tests shown that the 
product provides good 


tems have 
tabilization of 
aviation gasolines and of TEL fluids 
The DBPC can be purchased, if de 
sired, in a flaked form instead of in 
the toluene olution 

Inc Pittsburgh 19, Pa 


Koppe rs Co 
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qt, 
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Heavy Duty Mechanical Seal 
Withstands 1000 psi Pressure 


and is furnished pre-assembled 
sleeve for ready installation 
When used with split case pumps, it 
is not necessary to lift the upper 
half of the casing to install or re- 
move the new Type 8-B Shaft Seal 
Incorporating a rotating sealing 
washer and a “floating” stationary 
seat, balance is accompiished by low- 
ering the washer face to a _ point 
where stuffing box pressure is not 
exerted against the sealing area 
Mating faces of the washer and seat 
are precision-lapped to 0,0000232 in 
The rotating assembly comprises a 
retainer positively driven by the 
sleeve, with the washer driven from 


on a 


dents in the retainer. The assembly 
is held in contact with the lapped 
face of the seat by multiple springs 
equally spaced around the sleeve at 
the back of the retainer “Oo” rings 
provide sealing between sleeve and 
shaft and also between washer and 
sleeve Another “O" ring is used 
between the stationary seat and end 
plate to prevent stresses on the high- 
ly iapped seat face. Crane Packing 
Co., Dept. P-12, 1800 West Cuyler 
Ave., Chicago 13, Ill 


Circle No. 3 on Reply Card 


New Cyclic Type Molecular Still 
Will Operate at High Vacuum 


without damage to molecular 
Normal field of distillation 
with molecular 
except for ma- 
extreme heat sensitivity 
such as some of the vinyl polymers 
Fither a concentrated residue or @ 
derived distillate may be obtained 
Preliminary passes can be made to 
remove water, air, and high or low 
boiling point fractions, Operation 18 
simple and easily controlled, Junior 
personnel can fractionate successfully 
after a few hours of observation and 
instruction. Evaporation plate is 7 in 
in diameter and made of aluminum, 
but other materials can be supplied 
Pumping system consists of a “Cenco- 
mechanical pump and 
a diffusion pump with a capacity of 
10 liters/sec. tange of the temper- 
ature indicating thermocouple is 
0-300° C Vacuum gage is of the 
thermocouple type with a range of 
0-1000 microns Hg. Flasks are 12,000 
ml. Pyrex. Heat input is 0-135 volts, 
variable. Electrical requirements are 
110-120 volts 60 cycles, singe-phase, 
1200 watts. Cabinet is 16-ga. steel, 
24 x 40 x 36 in. high with height 
overall of 54% in. Shipping weight is 
185 lb. without the pump. Pump is 
made for and sold by American In 
strument Co., Inc., Silver Spring, Md 


structure 
is among materials 
weights above 250, 


terials of 


Pressovac” 
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What's New! 


HOUSING 


TORQUE 


/ TUBE 


FLOW -SENSING 
ELEMENT 


NEW MASS FLOWMETER; cutaway of primary element at left 


rigat 


principle of operation at the 


New Device Measures Weight Flow Only 


A BASIC new development in the 
ficld of measurement and con 
trol, a new instrument has been de 
which will measure weight 
flow rate in Ib/min., yet is totally 
insensitive to any other factors such 
temperature, 


signed 


as volume pressure, 
viscosity, compressibility, or external 
accelerations 

lo the process man this means no 
more difficult control problems just 
to get a flow measurement: he can 
do away with temperature-compen 
sated tustruments. Transients in the 
system are automatically 
for In 
carried in a fluid 


cata.ytik 


accounted 
processes where solids are 
jtream, such as in 
total ma 


indicated simp!y and 


cracking, the 
rate of flow is 
directly 
Bavically, the mass rate of flow is 
measured by determining the mo 
ment neces iry to give the mars a 
Coriol acceleration Referring to 
drawing (above left) 
be noted that the fluid stream 
! out radially by its own ve 
Referring to the ketch at 
the right, it will be noted that th: 
path of a given particle is 
because th 
flowmeter 


the cutaway 


a spiral 
element and 
Thus the 
particle now has an increasing tan 
gential 


eonsing 
ase is rotating 


velocity (solid vectors) which 
has been mparted to it by the flow 
meter 

lo obtain this ve'ocity change, th 
mass of the particle had to be ac 
celerated; in short, a force was act 
ing on the mass to produce a s0 
called Coriolis acceleration The re 
action to the force was 
the van of the 
which 


exerted on 
element 
about the 
axis of rotation and served to twist 
the torque tub 

The mearcurement to be made then 
is the amount of twist in the 


sensing 


formed a_ torque 


torque 


426 


tube, or the phase shift between the 
sensing element and the rotating 
Cant 

It is interesting to note that the 
moment required to produce the 
Coriolis acceleration is recovered in 
the vanes attached to the case dur- 
ing the return of the mass particle to 
the exit pipe. The motor driving the 
flowmeter need only supply the bear 
ing and seal friction and the wind- 
age 

Since the sensing element rotate 
at the same speed as the case, there 
are no shear forces dues to viscosity 
involved Further, the force  pro- 
duced is the product of the mass 
and the acceleration, so that pres 
sure or temperature have no effect 

The i.lustration shows only one of 
many mechanical forms this instru 
Perhaps the 
simplest would be a curved tube ro 


ment can arsume 


vertical axis which 
would allow the material to flow out 
radially be discharged from _ the 
tube, and caught in a bin With a 
vertical feed iny material that 
would fall through a pipe could be 
weighed, for example catalyst fallin; 
through a duct, or grain being trans 
ferred from an 
freight car 


tating about a 


e.evator into a 


The new mass flowmeter will work 
on multiphase fluids, such as 
slurries, and emulsions, as 
well as homogeneous fluids It will 
read flow in either direction, and the 
output when the flow re 
verses Its speed of response is suf 
high to permit accurate 
measurements on very rapidly chang 
ing flows. It will measure accurate- 
ly the average values of pulsating 
ilows 

Invented by Dr. Y. T. Li, Massa 
chusetts Institute of Technology, the 
instrument will be made available as 


mists 
foams 


reverses 


ficientiy 


rapidly as standards can be devel 
oped concerning sizes, flow rates 
and types of materials to be handled 
However the manufacturer’ will 
first meet the most vital industrial 
and military needs first Control 
Engrg. Corp., Norwood 209, Mass 
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New All Purpose Shaft Seal 
Provides Long Service Life 
on rotary shaft appli 
The John Crane Type 19 
lesigned for 
irculators, and the 


itions 


Teflon are 
This 
nvolving 
water, oil, corrosives or acids; temp 
from 100 to +450° F 
vacuums and pressures to 200 psi 
and high Type 19 
seals are available in sizes for shaft 


beveled 
utilized as the flexible member 
adapts the seal for services 


cones made of 


eratures 
shaft speeds 


diameters of 4 s, ee, %, and & in 
bronze 
Stainless steel, etc., can be specified 
to meet service requirements or oper 
ating conditions. Crane Packing Co 
1800 Cuyler Ave., Chicago 13, Ill 


The metallurgy of the seal 
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Entrainment losses in Evaporators 
Stills and Towers 


CATCHALL~, ANDERSON 
Hi-eF 
DOWNFLOW 
INTERNAL 
PURIFIER 


OUTLET 


__ PURIFIER 


EVAPORATOR 


, te 


® Evaporators, stills, towers and similar vessels in separators with lower efficiency ... yet are guaranteed 
your plant should have Hi-eF Purifiers. These money- 99 Yo efficient in entrainment removal! These carefully 
Saving units intercept and return to the evaporator engineered purihers pay tor themselves over and over 
all carryover thereby preventing possibility of loss of again... remove all carryover, solid particles, mist 
your valuable products. In addition, by removing this and moisture through carefully guided centrifugal ac- 
carryover and entrainment, a Hi-eF Purifier eliminates tion. Without moving parts o- filters, Hi-eF Purifiers 
frequent cleaning of vapor lines, condenser tubes and require no maintenance have nothing to wear out 
other equipment. A Hi-eF Purifier pays you a rich or replace. Once installed the 
profit by increasing the time intervals between 
cleaning and reducing downtime on these units 


y save you money day 
after day without any attention whatsoever. Let our 
engineering staff with many years experience recom- 
Hi-elk Purifiers are the most economical protection mend without obligation the proper solution to your 
you can buy ... they cost no more than ordinary current problem. Mail coupon for data. 


WATCHDOGS OF STEAM. AIR « GAS «+ VAPOR 


A oe PIPELINES AND EQUIPMENT 
Famid ———- THE VY. D. AN DERSON COMPANY “| 
1974 West 96th Street e Cleveland 2, Ohio 


Please send information on the following type of purifiers 





AN (Denson | Line Type Internal Upflow internal Downflow Receiver 


UPFLOW | pode 
INTERNAL PURIFIER : , 
i- m —_ - Name Title 


PURIFIERS ’ Address 
RECEIVER 


TYPE Cit 
PURIFIER y 








DOWNFLOW 
NTFERNAL PURIFIER 
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New Materials Being Used in 
Packless Diaphragm Valve Line 


for body, diaphragm, and lin 


ing Now regularly available are 


bodies and dise holders of cast iron, 
18-8 Mo; and 
diaphragms and dise inserts of Neo- 
prene, Buna-N, and soft natural hard 
rubber linings Specialy prepared 
valves are also now regularly avail- 
able for vacuum, oxygen, and acety- 
lene service The valves feature a 
separate diaphragm and dise con- 
struction Since the diaphragm is 
not used for seating, it is not sub- 
jected to the cutting, crushing, and 
abrasion that iead to rapid wear 
Closure of the independent dise will 
prevent escape of line fluids even if 
the diaphragm should fail Crane 
Co., 836 So. Michigan Ave., Chicago 
5, I 


brass, aluminum, or 


Circle No. 7 on Reply Card 


Automatic “Laundry” Built to 
Clean Kinematic Viscometers 


or other intricate and delicate 
laboratory glassware Designed by 
EK. L. Ruh of Standard Oil Develop- 
ment Co. laboratories, their opera- 
tion is to spray with soivent and then 
dry with air Used viscometers are 
placed over the machine's vertical 
capillary tubes Each tube sprays 
the solvent into the viscometer at a 
pre-set pressure, Depressing a knob 
starts the spray; releasing it stops 
the spray and substitutes an air blast 
to evaporate the solvent. A pressure 
regulator controls spray pressure to 
within limits, producing when de- 
sired a “spurt” action effective in 
flushing out an oil coating the tube 
interior Solvent, held in a 5-gal 


128 


pressure tank, is forced through the 
capillaries with compressed air from 
a cylinder or the laboratory supply 
iine. The unit is available with or 
without solvent tank Fisher Scien- 
tific Co., 717 Forbes St., Pittsburgh 
19, Penna 
Circle No. 8 on Reply Card 


New Transmitter Is Designed 
For Close-coupled Measurement 


of fluid flow, liquid levei, or 
any others where differential pres- 
sure is required. A force-balance in- 
strument, it converts differential 
pressure into an equivalent 3 to 15 
psi. output. The “Transaire” trans- 


mitter has two basic units. The pri- 
mary senses differential pressure and 
consists of a two-part, forged steel 
or stainless steel housing enclosing a 
Teflon - coated, glass - fabric dia- 
phragm. Its inner housing is shaped 
to the contour of the diaphragm to 
permit full over-range protection of 
1500 psi. to either side of the dia- 
phragm. The secondary unit trans- 
mits the proportional output air pres- 
sure and incorporates a ruggedly 
constructed, pneumatic force-balance 
transmitting system Two %-in. 
pressure taps are located on both the 
high and low pressure sides so the 
unit is fully adaptable for any kind of 
service. Compact design, 144% x 6 x 
7% in., permits cloce coupling, which 
means shorter lead lines and, in most 
fluid to be measured can be 
introduced into the meter body. Seal 
and purge systems are only neces- 
sary to prevent corrosion in the 
transmitter. Range changing is ac- 
complished with the range adjust- 
ment slide. Taylor Instrument Cos., 
Rochester 1, N. Y. 


cases 


Circle No. 9 on Reply Card 





DID YOU MISS THESE? 


The following items, reviewed originally in the January issue, 


have aroused considerable interest. 


They are repeated briefly as a 


service to those who might have missed them the first time. For 
details or literature, use the regular Reply Card in this issue. 


Dissolved Oxygen Contents Can 
Be Obtained in 10-30 Seconds 


with the new Dorber Portable 
Analyzer for aqueous _ solutions. 
Tests are not subject to interference 
by dissolved iron, calcium, magnesi- 
um, or organic matter. Unit is said 
to be suited for field use in checking 
the oxygen content of sewage or 
brines, or in the laboratory on chem- 
uses an ampero- 
principle in which minute 
dissolved oxygen are re- 
duced at a rotating platinum cathode. 
The electrode assembly is on a de- 
tachable frame that can be used for 
other analyses if desired Deter- 
minations correct to 5% with most 
solutions can be made in 10 to 30 
seconds, Dorber Co., 7741 West 
Palatine Ave., Chicago 31, 11 

Circle No. 10 on Reply Card 


ical processes It 
metric 
traces of 


New Electric Process Developed 
For Treating Distillate Stocks 


with acid, alkali, doctor, or 
similar chemicals. It is designed for 
continuous, automatically-controlled 
operations. Relatively small ground 
space is required: the treater usual- 
ly is not larger than 10 ft. in diam- 
eter Extra equipment such as 
pumps, tanks, filters, centrifuges, 


and the like, are said to be virtually 
eliminated in many cases. The proc- 
ess can be applied to such stocks as 
naphtha, gasoline, kerosine, cat- 
cracker charge, cat-cycle oils, diesel 
fuel, and furnace oil. Electrical re- 
quirements are within the normal ca- 
pacity of the usual refinery power 
supply. Petrolite Corp., Petreco Div., 
5515 Telegraph Rd., Los Angeies 22, 
Calif. 
Circle No. 11 on Reply Card 


Southwest Research Institute 


. . » and its activities are described 
in its 5th Annual Report, 5 Years & 
The Future; including projects in 
industrial waste disposal, gum forma- 
tion problems in natural gasoline 
plant absorber oil, fuels, lubricants, 
engine research, etc. Southwest Re- 
search Institute, 8500 Culebra Rd., 
San Antonio, Texas. 


Circle No. 12 on Reply Card 


The Importance of Emptiness 

. is the 
booklet, Vacuum 
Industry, 
language about the uses of vacuum 


subject of a 12-page 
the Magic Hat of 
written in non-technical 


and methods of producing it. 
soll-Rand Co., 11 Broadway, 
York 4, N. Y. 


Circle No. 18 on Reply Card 


Inger- 
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The “building block” design and construc- 
tion of Fischer & Porter P-4 Pneumatrol 
units provides the maximum in versatility 
of use. These design features permit ready 
change of a case mounted Pneumatrol into 
a field mounted controller by the mere 
addition of pre-built, basic elements. This 
unique feature of the P-4 assures mini- 
mum spare parts inventory and simplifies 
servicing. 

The P-485 field mounted controller 
combines the best features of force and 
motion balance controllers by the unique 
application of paired bellows elements for 
precision, speed and permanence. It is the 
fastest field mounted controller and yet 


= 
FOCOED B Parag, 
*OrPOOP ite } 








DERIVATIVE 
MINUTES 


FIELD 
MOUNTED 


THE FLEXIBILITY OF THE 
CONTROLLER TYPIFIES 


PG 
PNEUMATROL 


has completely stable high frequency 
response. P-4 Pneumatrol units are ex- 
tremely compact in size, simple in opera- 
tion and completely corrosion resistant. 

The plug-in type companion manifold 
has been just as thoroughly designed as 
the P-4 and includes built-in cut-off relay, 
automatic output cut-off below 1 psi set- 
ting pressure, positive self-sealing ports 
with unusually large air passages to pre- 
vent degrading the control response. 

F&P P-4 Pneumatrol flow controllers 
are extremely versatile in their applica- 
tion. Complete information is yours for 
the asking. Write today! 


ne 
hale 


2¢ t 
: i 


nie 


[3 
E 


| ie H ile 


pneumatic trans 
mitter—a 

form of the P-4 
Prevmatrol vtiliz- 
ing maay features. 


FISCHER & PORTER CO. 


1130 County Line Road, Hatboro, Penna. 
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sion to hold a thermometer firmly or establish the degree of any angle 
without damaging it. It can also or of the bend on the outside or in- 
be used, if desired, to hold glass side of any circumference; measure 
stirring rods or metal electrodes the degree of declivity of any flat 
Fisher Scientific Co., 717 Forbes St., surface, etc. It simplifies laying out 
Pittsburgh 19, Penna keyways, manifolds, beli-ends' or 
Circle No. 14 on Reply Card butt-ins Its two-pronged, cast alu- 
minum body has a 1%-in. sheet alu- 
minum protractor dial, graduated in 
2'4 degrees. The marking punch is 
‘s-in. drill rod with a hardened point 
Contour Marker Corp., 1843 Comp- 

ton Blvd., Compton, Calif 

Circle No. 15 on Reply Card 


Rigid Vinyl Plastic Pipe Holds 
Up under 500 psi. and 77° F. 


operating conditions ‘Kraloy 

Stop Thermometer Breaks with _ D-500" is furnished in % to 4-in 
Handy Stainless Steel Clamp sizes with all necessary molded fit- 
; tings. At ordinary pressures it can 

that fits over the rim of the hep : be used satisfactorily for many 
beaker Have you ever placed a £ chemicals, including oxidizing agents 


valuable thermometer in a valuable at temperatures up to 190° F It 


sample, put a flame under the beaker, Centering Head Is Described mae » cenanse strength of 10,000 psi 
and then returned to find the ther is heat resistant and will not sup- 


mometer broken, a hole in the beaker, As Five Pipe Tools in One port combustion Outdoors, it is un- 
and the sample on the bench top? package, replacing protractor, affected by weather and sunlight 
The new “Thermo-Clamp” is designed centerhead, center punch, level, and Available from several nationally- 
to lick this problem by holding any cale in the tool chest A pocket- known distributors, it is made by 
thermometer upright against the side ize device with dial set leveling Kraioy Plastic Pipe Co., Inc., 4710 
of the beaker, even when the solution yage, it can be used to mark a point East Washington Blvd., Los Angeles 
“bumps.” An inch in diameter, % in it any degree from pipe center or on 22, Calif 

wide, the clamp has just enough ten- other round objects. It will measure Circle No. 16 on Reply Card 


eggs THIS MICRO-PRESSURE ELECTRONIC 
4 L AC 4 M + QR _ MANOMETER-FLOWMETER MEASURES 
Self-Adjusting for Wear | epressure differences as small as 1/1,000,000 psi 


ROTARY PUMPS j eslightest gas flow with practically no pressure drop 


A new type manometer for critical 
applications and micro pressures. Highly 
sensitive, stable, yet lower in cost than 
less accurate instruments. Gauge tube can 
be mounted in a bypass outside pipe ori- 
fice, producing negligible pressure drop. 














Compact low-temperature noble metal 
gauge tube is unaffected by high pressures, 
Meter Sensitivity remains constant, re- 
gardless of lead length. 


Dual range logarithmic type scales read 
directly from 0.001” to 0.1’’, and 0.1” to 
2” water without recalibration between 
ranges. Response time, less than !4 second. 
s- 
This instrument can be 
used for master station 
monitoring or with a di- 
rect recording unit. 
Write for descriptive 
literature and prices. 


“FACTS” contains 
design and = con- 
struction, mainte- 
mance, operation 
and application 


252 Mee unerines INSTRUMENT COMPANY, Inc 


. HAMPTCN 36, VIRGINI4 
BLACKMER PUMP CO. CITITTITI MTT MII me eta ie) et Ye 
GRAND RAPIDS, MICH. ELECTRONIC, ELECTRICAL, AND MECHANICAL INSTRUMENTS 
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Automatic Refining Is Feasible 
With New Electronic Computer 


with high operating speed (60 
micro-seconds per unit of addition) 
The “ERA 1103” is a general pur- 
pose digital system, providing stor 
age capacity up to 17,408 superspeed 
registers, plus unlimited supplemen- 
tary magnetic tape bulk storage, and 
wide programming versatility. First 
commercial models will be available 
for delivery in 1954 Manufacturer 
states it will make it possible to 
apply automatic processing to a large 
oil refinery or a chemical! plant. The 
machine will receive data on the 
processing through sensing devices at 
various stages in the operation. These 
data would be processed in the com- 
puter according to instructions fed 
in previously If desired, it can re 
ceive data based on the analysis of 
the crude being processed and, in 
turn, regulate the process in such a 
way that the refinery will manufac 
ture the highest dollar volume ob 
tainable. An examp.e of the instru 

speed is its ability to add, in 

second, 17.600 10-digit numbers 

complete system occupies an 
irea slightly smaller than the ground 
floor of an average house. It weighs 
about 10 tons The electronic sys 
ten with 4500 tube is aid to op 
erate on less power than four double 
oven electric range Remington 
tand Inc 315 Fourth Ave New 
Yor} 10 N Y 


Circle No. Von Reply Card 





Rotating Magnetic Head Makes 
Lid Sealing Fully Automatic 


by being timed with the con 
movement of containers on 

a chain conveyor Metal seals, inner 
eals, and friction lids can be ap 
p.ied to any position on tin and fiber 
cans In operation, lids flow fron 
i hopper through a chute where 
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“RiBe(D"means 
most service 


for your money 


Drop head 
die sets 


Ye" to 2" 


drop head dies 
give you clean threads fast and easily 


*& Small, well balanced, clean cutting, these popular 
RitGeib ratchet threaders are a pleasure to work 
with. They save you time and effort because heads 
snap into drive ring from either side, won’t fall 
out. Precision-cut alloy dies reverse for close-to- 
wall threads—no special dies needed. 


OOR and OR, %” to 1”; 111R and 11R, %” to 
14%”; 12R, '4” to 2”. Conduit dies, too—and free 
carrier with sets. Buy them at your Supply House, 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO 


_ Work-Saver Pipe Tools 


obtam 











What's New! 





magnetic fingers pick them up and 
place them on the containers passing 
along below No supplemental op- 
eration is necessary for finishing off 
with a more positive seal. Contain- 
ers do not stop momentarily, thus 
there is no danger of splashing or 
spillage. Machine is fully adjustable 
for variations in position, can size, 
ete. Tite-Cap Machine Co., Inc., Ros« 
St... New York 38, N. Y 


for SAFE— Circle No. 18 on Reply Card 
Temperature Control 


The Burling Pneumatic Control is a 
MUST in the processing of Petroleum. 
it may be used as a primary control 
or as a high temperature safety cut 


out on existing control equipment 


Any standard pneumatic control pres- 
sure up to 50 psi can be used for op 
erating a diaphragm type valve or 
motor. It is suitable for temperotures 
from sub-zero to plus 1800° F 
Controlled Volume Pumps Have 


BURLING Capacity Range of 0-3.6 gpm. STANDARD 


instrument Company with continuous, non pulsat- 


ing flow Starts and stops are in- 
4 Vose Ave. South Orange, N. J. stantaneous with the motor, and a 


check valve prevents dripping, Out- 
put of the variable speed units is 


adjustable while pump is in opera- TUBE FITTINGS HOLD 


tion. The line of pumps can handle 


hot or cold, viscous or non-viscous ULTRA-HIGH VACUUMS 
ELECTRONIC MEMOry liquids, such oa ve fats, grease, 


wax, and numerous chemicais and 
z compounds. The “Maisch” Metering 

Oy Pumps resist the corrosion and chem- vacuum-tignt mechanical seal, have now 
Fhe ical action of most liquids. An ex- extended ultra-high vacuums beyond the 
MAGNETIC ternal seal for the drive shaft pre- 
DRUM STORAGE vents contamination within the pump 
SYSTEMS from outside sources. Central Scien- The Swagelok Ultra-High Vacuum Dem 
tific Co., 1700 Irving Park Rd., Chi- onstrator above incorporates standard 

cago 13, Ill 
Circle No. 19 on Reply Card 


Temperature Controls since 1935 





Swagelok tube fittings, by providing a 


laboratory into industrial applications 


Swagelok fittings —a reducer and a cap 
It demonstrates that the air pressure in 
the system con be reduced repeatedly 
Trade Literature from the normal 14.7 pounds per square 


inch absolute to 0.0000000194 psia. For 


ait 40 
-” As PS . 
—" sss aan oon” <a? 
«on™ tt 


Acetylene from Hydrocarbons 
information on Swagelok fittings and 
by the Wulff Process, 24-page 
report with process description and 
AUTOMATIC PROCESS simplified flow diagram, plus data Dept. 65 
CONTROL SYSTEMS : on plant and manufacturing costs 
The Lummus Co., Room 359, 385 
tigat o- © 

or other te Caventages Madison Ave., New York 17, N. ¥ CRAWFORD FITTING co. 
HIGH. SPEED @ Proven dependability Circle No. 20 on Reply Card 884 E. 140th Street, Cleveland 10, Ohic 
DATA HANDLING @ Large storage capacity 
REQUIREMENTS © Anterable yet nen-voletie SWAGELOK FITTINGS AVAILABLE IN: BRASS, 
storage Temperature Measurement ALUMINUM, STEEL, STAINLESS STEEL, MONEL 


@ High speed 


ultra-high vacuum test dato address 





principles, basic types of con- 
trol systems and their evaluation is 
covered in The Design and Process 
Engineers Guide to Industrial Temp- 
erature Measurement and Control 
discussing eight ways of responding 
Eng coring Aefsaich ffasvealed to temperature; five ways of putting 
Divion of MRevsingtime Were that response to work; and nine in- “Lop «ws 
strument types of the manufacturer YLES apg BETTER 
1902 West Minnehaha Avenue Dept P-2 © St. Paul W4. Minnesota The Partlow Corp., New Hartford, 
DIGITAL COMPUTERS « DATA HANDLING SYSTEMS « MAGNETIC 


STORAGE SYSTEMS « INSTRUMENTS « ANALOG MAGNETIC ; N.Y COME TO YOU COMPLETELY ASSEMBLED, 
RECORDING SYSTEMS « COMPUTING SERVICE Circle No. 21 on Reply Card FINGER TIGHT 
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PALMER 


MERCURY ACTUATED 
Dial Thermometers now in three 
types to suit any requirements 


PATENTED 


Full 4'/," dial face. 
Stem can be placed 
at any angle and 
case can be rotated 
to any readable 
Position. 


Rigid Stem Dial Ther- 
mometer tapered bulb 
interchangeable with 
standard industrial ther 
mometer separable socket 
(As illustrated above 


Wall Mounted Dial 
Thermometer with 
flexible connecting ar- 
mor, Case adjustable to 
easy reading position. 


Flush Mounted Dial 
Thermometer for pan 
el mounting with flex 
ible connecting armor, 


All three types have a full 
4," dial face. 


for accuracy: Mercury actuated Fully Com- 
pensated by Invar Compensaton. Guaranteed 
Accurate | scale division 
for angularity: Can be adjusted to most read- 
able position at any angle desired 

for readability: Bold Black Numbers 11” of 
scale Reading Dial face can always be placed 
in easiest readable position. 
for interchangeability: Always specify 

PALMER” Seporable sockets as they are inter- 
changeable for Dial or Industrial type Ther- 
mometers 

Send for Bulletin 51-129 for details on 


the New Palmer Dial Thermometer 


PALMER 


THERMOMETERS, INC. 
Norwood Ave... Cincinnati 12. Ohio 
Mfrs. of indystrial Laboratory 
Recording ‘and Dial The/mbmeters 
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Ultrasonic Homogenizing 


.. in a machine based on the 
principle of the Puhlmann Whistle, in 
which vibrations are effected by a 
jet of liquid impinging on a blade 
which vibrates at its natural fre- 
quency, both jet form and blade 
being enclosed by a resonant bell 
which concentrates the local ultra- 
sonic effect The tapisonic” ma- 
chine is described in new booklet 
You're Ahead Five Jumps. American 
Ultrasonics Co., 198 Pacific St., New- 
ark, N. J 


Circle No. 22 on Reply Card 


Instrument Charts 


and how they are made. New 
booklet tells There’s Plenty behind a 
Technical Chart Technical Charts 
Inc., Buffalo 10, N. Y¥ 
Circle No. 23 on Reply Card 


Mechanical Shaft Seal 


reference booklet and catalog, 
with detailed specifications, cutaway 
views, recommended uses for wide 
range of temperature and pressure 
conditions and wide variety of fluid 
Durametallic Corp., 2104 Factory St 
Kalamazoo 24F, Mich 

Circle No, 24 on Reply Card 


Insulated Pipe Test 


report on simulated operations 
temperatures developed in and neat 
the pipe buried 48 in. underground, 
and effects of water and high tem- 
perature on the molded asbestos cas- 
ing. Copies of the six-page summary, 
with detailed tables available from 
Durant Insulated Pipe Co., Palo Alto, 
Calif., or from Durant International 
Corp., Williamstown, N. J 
Circle No. 25 on Reply Card 


Separator-Dehydrator 


combination, in three 
with a four-stage 5-micron filter; 
described in new Excel-so Bulletin 
FEQ-51; units have capacities from 
5 to 2000 gpm. Warner Lewis Co 
30x 3096, Tulsa 8 Okla 
Circle No. 26 on Reply Card 


stages 


Steam Jacketed Fittings 


and pipe for use on welded 
piping. General catalog includes com- 
plete information on this new line 
as well as standard line of fittings 
and pipe for flanged end us Red 
Jacket Co., Investment Bldg., Pitts 
burgh 22, Penna. 
Circle No. 27 on Reply Card 


Synthetic Organic Chemicals 


production estimates for 1955 
and 1975: figures in a booklet form 
assembled from the five-volume report 
of the Materials Policy Commission 
includes 18 tables on such products 
as coal tar crudes, benzene, napth- 


(To obtam more data on advertised 


Night ond doy the clock around, week after 
week, month after month, NATIONAL AIROIL 
Tandem Combustion Units ceaselessly assure 
continuous operation’ for petroleum heaters in 
refineries throughout the Nation and the world 
YOU will realize higher profits from YOUR oil 
heaters when Tandem Combustion Units are 
specified 

NATIONAL AIROIL has a complete line of Oil 
ond Gas Burners and Furnace Equipment for 
every requirement 

Chem-Petroleum Div 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1297 Sedgley Ave., Philadelphio 34, Pa 
3 thwe err I l Bivd 


Hou 


COMPLETE COMPUTING SERVICE 
“4 
ae 
cl cour, ATION 
Gen leary 
| oll 
; for @ Problem Analysis 
®@ Programming 


® Machine Computation 


in the fields of applied science, technol- 
ogy, and large-scale data processing. 


Offered to industry... to government 
agencies...andtoresearchorganizations 
This center will operate an ERA 1101 
-..@ large-scale general-purpose digital 
computer with an outstanding record of 
reliable performance. 


We Invite Your Inquiry. 
For additional information on 
facilities and services of the 
ERA Computation Center 

write DEPT P.2 


bit 


Oivision of Hlemington Ptand 


sae 


COMPUTATION CENTER, 555 23rd Street Se., Arlington, Virginia 
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and cyesylic acids, phenol, phthalic 
anhydride, styrene, cyclic end prod- 


“ ucts, ethylene, acetylene, methane, 
ifn SEIAL-FLUIOS wht Send for this etc. R. S. Aries & Associates, 400 
l 


Madison Ave., New York, 17, N. Y 
ehonies « weane NEW BULLETIN Circle No, 28 on Reply Card 


Data Card on Tubing Steel 


for elevated temperature and 
pressure applications. Bulletin TDC- 
146 discusses B&W Croloy 5 (4-6% 


: ’ * Cr, 42% Moly), and its uses and 

’ jef- at value in refinery and other process 

industry applications as _ furnace 

Katernal Geor & Sore tubes y and ‘rheater tuk y 

eT TYPE . ides, piping, and superneater tubing 

NEW srack b ; External Gear & Bearing Babcock & Wilcox Co., Beaver Falls 
Sier-Bat ) Penna 


SCREW PUMPS Ae emm TC+1d. (om 7 2 Circle No. 29 on Reply Card 


Cast Steel Valve Catalog 
SCREW PUMPS covering globe, angle, and 


check valves in 300, 600, 900, and 
1500 psi. classes: 56 pages of stand- 
ard engineering information needed 
for valve selection. Catalog No. 12-C 
Edward Valves, Inc., Dept. CS, 1200 
West 14&th St., East Chicago, Ind 
Circle No. 30 on Reply Card 


PUMP Al Labeioo9 MATERIALS? 


f 


WON-LUBRICATING 


illustrating, describing 


Magnetic Motor Starters 


. With vertical overloads below 
contactor, designed specifically for 
petroleum, chemical, petrochemical 
and related industries for use in ex- 
plosion-proof condulets of the Crouse- 
Hinds M52 Type EPC; 8-page folder 
Arrow-Hart & Hegeman Electric Co., 
103 Hawthorn St., Hartford 6, Conn 

Circle No. 31 on Reply Card 


Pere rt 08 GPIB A THOR 


sier-Bath Eatarpal Gear ond Beoring Bracket Type Screw Pumos Extra Low Carbon Stainless 
Steels are explained in a new 
booklet covering the following grades 
18-8 ELC (Type 304 L) and 18-12 
Mo ELC (Type 316 L); including 
tables on chemical analysis and typi- 
cal mechanical properties: these steels 


Fold-out page shows operation... ep Pe cages so Bodog Peds etpeasew 


of carbide precipitation alongside weld 
e ° ° areas with attending intergranular 
construction details eee special types corrosion. Armco Steel Corp., Mid- 
dletown, Ohio 
7 pa introduced, this Sier-Bath Circle No, 32 on Reply Card 
Pump incorporates all the latest 
® pump fuel oils, crude oils, refinements of screw pump design .. . High-Surface Sodium 
cellulosics, distillates, etc. and then some. Center line support . its preparation, properties, and 
speeds assembly . . . single point applications, including refining of 
@ fluids and semi-fluids, 32 SSU alignment eliminates rotor distor- petroleum hydrocarbons. A 20-page 
te 1,000,000 SSU tion... radial and axial control of working manual on colloidal sodium 
rotors by heavy-duty bearings for adsorbed on inert solids of high-sur 
a capacities 1-700 GPM sustained efficiency, long life. For the face area, U. S. Industrial Chemicals 
Co 120 Broadway, New York 5 
whole story , N Y . 
discharge 1000 PSI for viscous Circle No. 38 on Reply Card 
liquids, 500 PSI for water SEND FOR BULLETIN SE-5 





eli es ee Help on Engineer Recruitment 

er-da earex an ° ° - 

yw ge lags haa y Sier-Bath GEAR & PUMP CO., Inc. problems is offered in a 24 
ex ear Fumps wer 9261 Hudson Bivd. page booklet How Your Company Can 

pressures and capacities North Bergen, N. J. Help Promote Engineering as a Ca- 

Founded 1905 Member A. 0. A. reer, being offered by The Adver- 

tising Council, Inc., 25 West 45th St 

Also Manvtacturers of Precision Gears and Flexible Gear Couplings New York 36, N. Y. 

Circle No. 34 on Re ply Card 
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Petroleum Processing Index 


for the year 1952. It includes 
subject and author indexes for all 
feature articles and regular depart- 
ments for the 12 issues of this mag- 
azine published during the past year 
Platt’s Petroleum Publications, 1213 
West Third St., Cleveland 13, Ohio 

Circle No. 35 on Reply Card 


Insulation Data Charts 

explaining the degree of pro- 
tection from condensation afforded 
by Insul-Mastic Type “D"’ Charts 
show percent relative humidity above 
which moisture will condense on sur- 
face of equipment or pipe not in- 
sulated and that coated with Type 
D, at 4 and%-in. thicknesses, pipe 
temperatures from 35 to 95° F. and 
ambient air from 40 to 100° F. Insul- 
Mastic Corp. of America, 1141 Oliver 
Bldg., Pittsburgh 22, Penna 

Circle No. 36 on Reply Card 


Diaphragm Motor Valves 


for narrow band proportional 
ontrol, single and double’ seated; 
Sheet 419-2 gives specifications, per- 
formance ratings, dimensions, and 
other data on the Honeywell Series 
100 Minneapolis-Honeywel) Regu- 
lator Co., Station 64, Wayne & Wind- 
rim Aves., Philadelphia 44, Penna 
Circle No. 37 on Reply Card 


Flexible Gear Couplings 


built for quick assembly or 
disassembly with no special tools; 
typical application, standard and spe- 
cial types, and engineering data in 
new Catalog C 4. Ser-Bath Gear & 
Pump Co., Inc., 9252 Hudson Blvd 
North Bergen, N. J 

Circle No. 38 on Reply Card 


Trioxane 


a crystalline form of formalde- 
hyde, alpha-trioxymethylene; its phys- 
ical properties, manufacturer's spec- 
ifications, and suggested uses (in- 
luding deodorizers, organic syntheses 
lube oil pour depressors); New Prod 
uct Bulletin N-31-1. Celanese Corp 
of America, 180 Madison Ave., New 
York 16, N. Y 

Circle No. 39 on Reply Card 


Seal-less Centrifugal Pump 


data booklet, including gen- 
eral specifications, performance 
curves for the present models, and 
a dimensional outline drawing; in 
fractional and 1, 2, and 3 hp. sizes 
Chempump Corp., 1300 East Mer- 
maid Lane, Philadelphia 18, Penna 

Circle No. 40 on Re ply Card 


Tar Base Protective Coatings 
described in five bulletins: Pitt 
Chem 101, for severest conditions 
Pitt Chem 102, for general mainten- 
ance on all types of surfaces; Pitt 


Chem 103, for surfaces exposed to cor 
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quick answers 


to refinery painting problems 
new guide tells WHAT paints to use WHERE! 


Here’s practical, convenient help in selecting the right 
refinery finishes—for decoration and protection of all 
types of surfaces, from floors to refractionating towers. 
It's the most complete book on the subject Sherwin- 
Williams has ever published. 

An important feature is a 6-page check chart, which 
tells at a glance what finishes to use for each refinery 
structure, for each structural material. The recom- 
mendations are based on extensive refinery applica- 
tions through many years, under all types of operating 
conditions. Included are suggestions on proper sur- 
face preparation, steps to take in painting, what to 
avoid, It’s fitted to your needs, to your methods. 

Ask for your copy. Write for Brochure B-770. Or 
write The Sherwin-Williams Co., Petroleum Division, 
Cleveland 1, Ohio. 


SHERWIN-WILLIAMS 


PETROLEUM FINISHES 


To obtain more data on advertised products see page 424) 





For Eye-Level ~@ > Readings... 


.. TEMPERATURE 
INDICATION 


Auto-Lite offers many ther- 

mometer styles, permitting 

plant-wide temperature obser- 

owe t | t. Standard 
adjustable vation at low cos andar 
mounting . temperature ranges from 
minus 60°F to plus 750°F. 

ots Tater ‘ Send for latest catalog 
i “ showing various types 


Model F-1 temperature indicator—Rigid 
stem or capillary tubing for EYE-LEVEL 
remote reading. Priced from $22 


THE ELECTRIC AUTO-LITE COMPANY 


ween | AND ao DIVISION 
OLEDO 1, OHIO 
NEW YORK « ‘GNCADO + SARNIA, ONTARIO 


& RECORDERS 











EXCEL-SO 
5 MICRON 


", FILTERS 


for finished 
PETROLEUM 
PRODUCTS 


Designed to remove dirt (down -to 5 microns) from finished petroleum 
products removal of this microscopic rouge lengthens the life of jet 
and gasoline aircraft engines, pumps, meters, valves, and fittings. They 
are compact in size and are built for operating pressures from 0-2500 psi 
EXCEL-SO Filters can be built to any code requirement, API-ASME, ASME 
or state codes for unfired pressure vessels. They also meet requirements 
of JAN or MIL specifications. Available in capacities from 10-2000 GPM 
Special “Throwaway” Plastic Filter Bundle available on request Write for 


Bulletin FO-52 


“WARNER. ‘LEWIS COMPANY 


BOX 3096 @ TULSA, OKLAHOMA 


(To obtain more data on advertised products see page 424) 








What's New! 





rosive vapors, dilute acids and al- 
kalies; Pitt Chem 104, for water tanks 
and piping. Pittsburgh Coke & Chem- 
ical Co., Room 1953, Grant Bldg., 
Pittsburgh 19, Penna. 

Circle No. 41 on Reply Card 


Heavy Duty Rotary Pumps 


of the herringbone gear typ« 
with capacities to 5000 gZpm., pres- 
sures to 100 psi.; and the sliding- 
vane type, with capacities to 1000 
gpm., pressures to 200 psi.: Bulle- 
tin W-483-B2 covers applications 
coverage charts, mountings and di- 
mensions, viscosity conversion table 
a viscosity-temperature chart for 
fuel oils, ete Worthington Corp 
teciprocating Pump Div., Harrison 
N. J. 

Circle No. 42 on Reply Card 


Uses of Persulfates 


in organic chemistry, poly- 
merization and depolymerization, 
among others. Bulletin No. 34 consists 
of a comprehensive bibliography of 
the literature in this field for the 
period covering 1907-1950 3uffalo 
Electro-Chemical Co Ink Station 
B, Buffalo 7, N. Y 

Circle No, 43 on Reply Card 


Predictable Performance Flow 


est kit for laboratory research 
or field flow checking is described in 
Catalog 33 Portable Wide Range Flou 
Test Kit. Kit contains five variable 
area flowmeters with water range 
from 0.75 to 805 cc/min., air from 
50 to 34,500 cc/min., and includes 
a handbook. Fischer & Porter Co., 
745 Jacksonville Rd., Hatboro, Penna 

Circle No, 44 on Reply Card 


Saran-lined Venturi Nozzle 


available in the foilowing 
Saran-lined steel pipe sizes: 1, 2, 3 
4, 6, 8, 10, and 12 in.; details cov- 
ered in Bulletin 130-J6. Builders- 
Providence, Inc., P. O 3ox 1342 
Providence 1, R. I 
Circle No. 45 on Reply Card 


Gage Glass !Iluminators 


using mercury vapor; general 
data and dimensional drawings, in 
one-page data sheet 10-15-52. Jergu- 
son Gage & Valve Co., 80 Fellsway, 
Somerville 45, Mass. 
Circle No. 46 on Reply Card 


Uses for Purifiers 


or mechanical separators in 
petroleum, chemical, and other in- 
dustries on steam, air, vapor, and gas 
lines; and on fractionators, reactor 
overhead lines, and the like. Bulletin 
700, End Dirt and Moisture Problems 
the Hi-eF Way, illustrates and de- 
scribes 14 different applications. V. D 
Anderson, Purifier Div., 1935 West 
96th St., Cleveland 2, Ohio. 

Circle No. 47 on Reply Card 
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What's New! 





r 


Propargy! Alcohol 
yr 2-propyn-l-ol, its properties 
eactions, covered in detail 
ew Product Bulletin No 
Aniline & Film Cory 
St } rk 14, N. Y 
Circle No. 48 on Reply Card 


Remote Measurement 


and automati lata 


ations in power and fu 
tion systems, manufact 

, and similar. Ten-pag 
ym radio telemetering 
elopment and consultatior 
Applied Science Corp 
P.O. Box 44, Princeton, N. J 


Circle No. 49 on Reply Card 


Maintenance of Clad Steel 


equipment is covered in a new 
llustrated guidebook, Cleaning and 
Vaintenance of Clad Steel Equipme nt 
yutlining recommended procedures 
giving solution formulas for cleaning 

kinds of surfaces, etc, Copi 

»btained from fabricat 

clad steel equipment 

iblished by Lukens Ste 


lle a 





For Your Convenience 


3usiness reply cards are in- 
cluded in each issue of PETRO- 
LEUM PROCESSING to assist you 
in obtaining more information 
on any items reviewed in 
“What's New!” You'll find them 
facing the first page of this 
section Just circle the num- 
bers corresponding to the num- 
bers at the end of each item 
in which you are interested 
Then fill in the bottom of the 
card and drop it in the mail 
No postage required 











information Offered in 
The Advertisements 


Do you need detailed infor- 
mation on a specific subject? 
Check through this easy-to-use 
index of literature and data of- 
fered in this issue’s advertise 
ments: 





KEEPING CLOSE WATCH ON 


494, 


© 
Above) Inside of boiler furnace with temperatures 
up to 3000 F as SEEN by the “Utiliscope” camera 


DIAMOND 


| 
fit 


¢ ‘ : F ‘ 
, DIAMOND POWER SPECIALTY CORP. 
FIRST IN INDUSTRIAL TELEVISION 
LANCASTER, OHIO e@ OFFICES IN 39 PRINCIPAL CITIES 
Diamond Specialty Limited —Windsor, Ontario 


Since 1903, Diamond has Manufactured 
Quality Equipment for Industry 





What's New! 





ONTROL SYSTEMS, panel boards: Informa DIFFEREN 
tior Panellit, Ir See adv't p. 333 TER: Bu 


TRANSMIT FITTIN weldir 
or Instrument i See adv 
Compar 
‘ONTROLLERS pneumat Ir FLOATING ROOF TA? 

Fiecher & Porter ¢ Hee adv't p o LECTRIK MOTOR . . . ull : cag Bridg &@ Iror 

t ~ ‘ t 
OOLIN WER: Bulletins; Huds : 
neering ¢ rp jee ady't 


de 
k inside 


FLOW METER, electron 
sed ine Mays Cory 
COOLING TOWER FAN. Bulletin 

“ee Propeller Fan ¢ see 


CORROSION PROTECTION 
ngs f liquid neoprene 
Pennsylvania jait Manufact 
adv’t p. 416 


EXCHANGER 


rhe ime ar 


DIAL THERMOMETERS 


rew-end and socket INDUSTRIAL TELEVISION 
requirement: Bulletin K. Porter C ace, monitoring: Bulletit 


mometers, Ir See adv 





STRUMENT CHART 
harts Inc See adv't 5 


\TION 


FINISHING CEMENT 
details Forty-Eight 
See adv't p. 306 

LABORATORY WAR 
dun Sulietin iS 
p. 320 
LUBRICANTS 

See ad 
MANOMETE 


flow Loe 


ELIMINATORS, wiremes) 
Y k ¢ I 1 


STORAGE 
TANKS 


paint-stripped in less time—at less cost 


Bi T FAST—that's how old paint rolls off when 


you strip tanks the money-saving Oakite way. 


Powerful Oakite strippers, applied by hot-flow-on, 
steam gun, or cold-flow-on method, actually float 
off paint, dirt and grease. You save time... no 
hand-scraping or chipping. You save money... 
long-life solution may be reclaimed and reused. 
No expensive sand blasting. And you're safe... 
no fire hazard. 


Ask your local Oakite Technical Service Repre- 
sentative for on-the-spot demonstration. Or write 
for Booklet F7629. No obligation. Oakite 


Products, Inc., 44C Rector St., New York 6, N.Y. 
SEND tor this FREE Booklet 
Icistull of useful information 
on general maintenance 
, cleaning. Coversall divisions ... 
of the Petroleum Industry 
production, processing, 


PETROLEUM SERVICE DIVISION 


‘To obtain more data on advertised products see page 424) PETROLEUM PROCESSING, March, 1953 


Techmcal Service Representatives in Principal Cases of U.S. & Canada 
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TEMPERATURE INDI 
tr Auto-Lite Co 
TEMPERATURE R 

( ; 


See adv't p 


TOWER PA 
ware ( 


CKINGS 


See adv't fj 


EXPANSI 





Measure & Transmit 


MICRO-PRESSURES 


the AS#ANIA PNEUMATIC TRANSLATOR 


For the transmission of low static or differential 
pressures . . in the range of 0-1.0 w.c. or higher. 
For automatic control or recording of pressure, 
flow, or liquid level 

It measures low-level signals and transmits an 
air signal or output pressure at a higher level . . 
usually standard instrument range of 3-15 p.s.i. 

Accurate to 10.5%. Diaphragm measurement of 
static or differential pressures eliminates trouble 
associated with mercury manometer 


For additional details, ask for bulletin 154. 


ASKANEA() aecutaror company 


244 E. Ontario Street Chicago 10, Illinois 
Subsidiary of General Precision Equipment Corp 
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Meriam Well 
Type Mano 

meters measure 
the 


air and steam 


volume of 


in Gasmaco gen 


erating units 


Ix the booming artificial gas industry, Meriam 
Manometers answer vital problems of measurement 


accurately, dependably, and at reasonable cost 


The Gas Machinery Company, Cleveland, Ohio, 
one of the outstanding manufacturers of industrial 
furnaces and machinery for generating artificial 
gas, depends upon primary standard instrumenta 
tion in its oil gas generating units. 


The normal four minute cycle demands accurate 
measurement of a specific volume of air for 
introduction with fuel oil to the heated oil spray 
chamber. Concluding this cycle is an equally 
critical measurement of steam—required to purge 


chambers. Meriam Instruments have been used 


successfully in Gasmaco units for many years. 


If you have a problem in measuring liquids or 
gases, flows or pressures, you can rely on Meriam 
iO 


Instruments have answered countless problems 


Instruments. For more than years, Meriam 


We are glad to share our experience with you 
Write today, or call your Meriam Representative. 


THE MERIAM INSTRUMENT CO. 
10989 Madison Avenue . Cleveland 2, Ohio 
WESTERN DIVISION. 4760 E. OLYMPIC BLVD., LOS ANGELES 22, CALIF 
IN CANADA: PEACOCK BROS, LTD, MONTREAL 


ERIAM ' 


* 


MANOMETERS, METERS AND GAUGES FOR THE ACCURATE MEASUREMENT 
OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 


on advertised products of 124) 
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EDITORIALS 


Keep Plant Security Program Alive 


[X WHATEVER reorganization of the work of PAD 
is contemplated at Washington consideration 
should be given to the petroleum industry’s plant 
security program. If the work is to be dropped en- 
tirely even as a dormant function of PAD, then the 
API should again set up its committees so that they 
can function actively in the event of an emergency. 

Much interest was displayed in this matter short- 
ly after the outbreak of war in Korea. The API 
set up a special committee in 1950 to work out a 
program for the oil companies for protection against 
espionage and sabotage. A special API committee 
on Protection of Plant Facilities was organized early 
in 1951. It was decided, however, that PAD was 
the agency best qualified to develop a program for the 
oil industry and select the personnel to administer 
it. A Facilities Security Division was formed with 
W. R. Boyd III as director. He served as a civilian 
assistant to Rear Admiral Biggs in oil plant security 
work for both PAD and the Munitions Board. By 
1952, however, the interest of all parties had waned 
and the PAD Division was reduced to an office. 

As matters now stand the Munitions Board is the 
guardian of plant security for the petroleum and 
other industries with whom the government has es- 
sential contracts. In our industry the interest of 
the Munitions Board is principally in the plants mak- 
ing aviation gasoline. Its security measures might 
not be sufficient in the event of a sudden emergency. 

For the industry as a whole there should be some 
form of organization with a program ready to be 
put into effect if conditions required. International 
relations are not at a point where this matter should 
go by default if PAD takes no further interest. 

V.B.G. 


Bureau Backed the Wrong Horse 


"THE final report of the National Petroleum Council 

on the subject of synthetic liquid fuel costs was 
released last month in Washington. It further em- 
phasizes the importance of a review of the entire 
Bureau of Mines Synthetic Liquid Fuel research 
program by Congress, before more public funds are 
appropriated for this work. 

The oil industry study, made through the NPC, 
concludes that all methods of manufacture which 
have been proposed by the government agency are 
uneconomic under present conditions. Coal hydro- 
genation is deemed to require such drastic improve- 
ments that further work on this process does not 
appear to be justified. 

Hydrogenation was selected by the Bureau tech- 
nologists as the process for producing liquid fuels 
from coal on which most attention was to be given. 
Numerous laboratory and pilot plant investigations 
were made and a 200-bbl. coal hydrogenation demon- 
stration plant was built at Louisiana, Mo. Cost 


440 


studies of commercial plants were made by the Bu- 
reau and two cost estimates by outside engineering 
firms. The government’s propaganda for a commer- 
cial synthetic liquid fuel industry in this country was 
largely based on production by coal hydrogenation. 

The Bureau’s work on coal gasification and the 
conversion of the resulting gas by modified Fischer- 
Tropsch synthesis, the alternate coal process, was not 
far enough along that the NPC could pass on this 
work in its first reports. Its final report, however, 
does cover the Fischer-Tropsch process, for which 
the Bureau of Mines lately built a 50-bbl. demonstra- 
tion plant at Louisiana. 

The NPC cost studies show a commercial plant in- 
vestment of $380,000,000 required for Fischer-Tropsch 
processing, as compared with investment costs of 
$533,000,000 and $477,000,000, respectively for plants 
of the same capacity by conventional and modernized 
coal hydrogenation. Estimated gasoline costs by the 
Fischer-Tropsch route as given in the NPC report 
are lower than for either coal hydrogenation meth- 
od. Steel requirements are estimated to be less for 
a Fischer-Tropsch plant. 

There is some likelihood, says the NPC report, 
that continued research in oil shale and Fischer- 
Tropsch coal processing may further reduce the cost 
of liquid fuels produced by these methods. Because 
of the greater promise of these methods further gov- 
ernment work on coal hydrogenation should not be 
undertaken, it is advised. 

On the basis of the two and a half year study 
the National Petroleum Council conducted, in the 
course of which specialists in various scientific fields 
were called into service, it is evident the Bureau of 
Mines has backed the wrong horse in its synthetic 
liquid fuel program, at a cost to the public of many 
millions of dollars. V.B.G. 


First Book About Oil 


E VEN though Christmas is three months past, there 
~ is still snow on the ground—-and it seems in order 
to comment on a most unique Holiday Season remem- 
brance. This was a reproduction, made up by Ethyl 
Corp., of a booklet of 80 small-size pages written 
by Thomas A. Gale, ‘a resident of Oil Creek”, in 
1860. This was only a few months after the Drake 
well was drilled. The book, entitled ‘“‘The Wonder 
of the Nineteenth Century, ROCK OIL”, is believed 
to be the first written about the petroleum industry. 

Under the circumstances, Author Gale did a very 
creditable job in getting information together on this 
new industry of producing “rock oil’. What was at 
that time called “kerosine’’ was distilled from coal. 
He wrote of the geology of the oil region, gives costs 
of “raising the oil’ and discusses markets for the 
new product for illumination. An appendix, of a few 
hundred words, tells refiners and distillers how to 
refine and treat the crude oil, from which an “ex- 
perienced distiller may insure a product of from 85 
to 90%”. 


Only three copies of Gale’s book are known to be 
in existence. The copy in Ethyl Corp.’s collection of 
Petroleum Americana was reproduced in the original 
form and presented in an ingenious box cover. 
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CHEMICAL USERS’ GUIDE 


to General Chemical Products for the Petroleum Industry 


<YLATION 
ANHYDROUS HYDROFLUORIC ACID 


Grades or Strengths: 99.0% HF min. (one grode only) 
Packing Stee! Cylinders, Tank Cors 


SULFURIC ACID 


Grades or Strengths: Standard 
66" Baume—93.19% H,SO, 
99% H SO 
Diamond—66° Boume 
Crystal—66° Baume 
Packing. Tank Barges, Stee! Tank Cars, Steel Tonk Trucks, Steel 
Drums, also Carboys 


YMERIZATION or ALKYLATION 
FLUOSULFONIC ACID —HO:SO-F (HSO F 


Grades or Strengths: Min. Content 98% Fiuosulfonic Acid 
Packing: Stee! Tank Car:, Steel Drums 


BORON TRIFLUORIDE 

Gas. Cylinders 

Etherate Complex: 47.9% min. BF... Packing: Steel Drums, Tonk Trucks, 
Tonk Cars 

Phenol! Complex: 26.3% Max. BF.. Packing: Steel Drums, Tank Cars 

For Bulk Quantities write Boker & Adamson Products, General 

Chemicai Division, Allied Chemical & Dye Corporation, 40 Rector 

St., New York 6, N.Y 


LFONATION 
SULFURIC ACID 


SULFAN ' “'B” (Stabilized Sulfuric Anhydride) 
Grades or Strengths: 99% SO. min 
Packing: 55 Gal. Drums, Tank Cars 


OLEUM 


Grades or Strengths: 15% free SO. (103.38% H.SO, 

20%, free SO. (104.5% H-SO 

65% free SO. (114.38% H-SO, 
Pocking: Stee! Drums, Tank Cors, Tank Barges, Tank Trucks 


MERIZATION 
MURIATIC ACID (Hydrochloric 
Grades or Strengths Standord—18°, 20°, and 22° Baume 
Packing: Rubber-lined Tank Cors, Rubber-lined Tank Trucks, also 


Carboys 


TER ENTS BUILDERS 


SODIUM METASILICAT 
Grades or Strengths: Granular, thru 10 mesh; Powdered, 90% thru 
40 mesh 


Packing. Multiwall Poper Bags, Fibre Drums 


DISODIUM PHOSPHATE 


Grades or Strengths: Anhydrous 
Packing: Multiwall Paper Bogs, Fibre Drums 


SODIUM SULFATE, Anhydrous 


Grades or Strengths: Standard, approximately 99.5% Na SO, 
Packing: Multiwall Paper Bags 


TRISODIUM PHOSPHATE 


Grades or Strengths: Coarse, thru 10 on 20 mesh; Medium, thru 20 
mesh on 100 mesh; Standard. thru 20 mesh 
15-25% thru 100 mesh; Fines, thru 40 mesh, 50% 
thru 100 mesh; Flake 

Packing. Multiwal!l Paper Bags, Fibre Drums 


TETRASODIUM PYROPHOSPHATE 


Grades or Strengths: Anhydrous, Powdered, 100% thru 20 mesh, 90% 
min. thru 100 mesh 
Packing Multiwoll Paper Bags, Fibre Drums 


SODIUM TRIPOLYPHOSPHATE 


Grades or Strengths: Anhydrous, Powdered, 90% thru 100 mesh; 
Gronular, 95% thru 20 mesh 
Packing: Multiwall Paper Bags, Fibre Drums 


ACIDIZING 


MURIATIC ACID (Hydrochloric) 
HYDROFLUORIC ACID 


MUD CONDITIONING 


SODIUM SILICATE 


Grades or Strengths. Clear and Opalescent Grades in a wide range 
of viscosities ranging from 38° to 60° Baume 
Packing: Steel Drums, Tank Cars, Tank Trucks 


DISODIUM PHOSPHATE 

TRISODIUM PHOSPHATE 

TETRASODIUM PYROPHOSPHATE (TSPP) 
SODIUM TRIPOLYPHOSPHATE 


OTHER CHEMICALS 


Aluminum Sulfate, Standard & lron Free 
Aqua Ammonia 

Cuprous Chloride 

Nitric Acid 

Potassium Nitrite 

Sodium Fluoride 

Other Heavy Chemicals 


CATALYSTS and SPECIAL CHEMICALS 


Companies requiring catalysts, addition agents, inhibi- 
tors, or other special chemicals ‘‘tailor-made"’ for their 
individual processes are invited to consult with General 
Chemical on their requirements. The same progressive 
research, technological “know how,'' and practical 
experience that has found the answer to so many 
petroleum chemical problems during General's long 


service to the Industry may help provide the solution to 
yours, too. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


In Wi 


40 RECTOR STREET, NEW YORK 6, N Y 


In Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 
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